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SUMMARY

Briefly stated purpose of this study was to indentify product areas sc far 

outside the scope of the Greek industry which if exploited would cause 

significant advancement of technological knowledge in the country and would 

stimulate further development needed to narrow the technological gap between 

Greek industry and industries in the EEC countries. By definition the propo­

sals would concern products requiring use of advanced technologies but the 

definition of advanced technologies,in the context of the Greek industry, 

was left to be determined during che study when quality of the Greek industry 

was analysed and trends of technology in the.- advanced countries examined. 

Having established the product areas and appropriate technclcgies the task 

of the study was then to propose measures which would encourage the industry 

to explore the recommended areas and to extend their technology scope.

The task was approached by first analysing performance of selected sectors 

of the Greek industry and by establishing their quality relative to EEC 

standards in terms of technology and major business management parameters.

The results were then considered together with projected future demand for 

advanced technology products in order to identify product areas and their 

technologies which should form a part of the new industrial regime. Demands 

which the new regime could be expected to impose on available management 

skills were then reviewed in the light of management quality established

earlier and recommendations of infrastructural support were drawn.



( il )

Analysis of performance has shown that lack f̂ origine., technology, techno­

logical imbalance between the main and secondary industries and ineffective 

management were the main weaknesses of the industry. It was found that 

while the Industry has to rely on foreign technology for major inputs,im­

ported know-how was not adequately utilised, in sc far that little or no ef­

fort was made to use the acquired knowledge as a basis for further original 

development. This was more apparent among the potentially technology orient 

ed industries than in the basic sectors.

The outdated attitude tc technology was reflected in the performance of 

all management functions resulting in overall management efficiency being 

about half of an average performance in the EEC countries. Estimates of 

the chances of individual sectors to survive under conditions of full EEC 

membership were made to underline the urgonc of seme action to strengthen 

the industry.

Following the evaluation of quality of the industry three sectors were 

identified as advanced technology areas in the Greek context namely machine- 

construction, packaging and industrial contre,Is and were recommended for 

early accelerated development to offset the current imbalance among sectors 

Further three sectors namely information ccmmunication/processing, energy 

management and •nviroiUMntal controls were recommended for special encourage­

ment in longerterm. Three technologies common to all recommended sectors 

namely precision engineering, electronics and plastics were recommended

for special attention of industrial as well as educational authorities.



(iii)

Finally recommendations wore formulate-'’, concerning changes in the Greek 

industrial infrastructure ani in management attitudes at the enterprise 

level.

On infrastructure side the main r ec<-»ramondaticn concerns establishment cf 

an authority whose purpose should be t formulate necessary programme cf 

industrial development and to bo in a position t- direct its implementation 

through technological and risk-sharing assistance t innovative enterepe- 

neurs. Other major recommendations requiring 'direct Government action 

concern the confidence- problem cf the industry, better utilisation of public 

procurements for stimulation of technological progress, revision cf the 

terms of reference- cf industrial development Links and promotion of quality 

of Greek products.

Recoumendations concerning the industry deal with, desirable changes of 

management outlook particularly with the necessity of creating an industrial 

technology fast in Greece and with financial restructuring of enterprises. 

Also changes in attitude to innovation, g?" eater selectivity in purchases 

cf technology abroad and overall improvement of management efficiency are 

urged.



1. Introduction

Six years ago the authors of this report conducted sectoral study of the 

Greek Electronic Industry. The study concluded that the technology base 

cf the sector and the quality of its management should bo much improved 

to ensure satisfactory de eelopment. Thu- study also pointed out that the 

Greek industrial infrastructure needed to he modernized to give the in­

dustry measure of support available in all industrialized countries .

Conclusions of the- electronic study were of course applicable to most in­

dustrial sectors in Greece. Therefore when more recently projects of the

Greek industry came into a new focus owing tc Greek accession to the EEC 
Ait was thought that^project comparable in extent but technologically mere 

broadly based than the electronics study should be commissioned to show a 

complete picture of the industry and t'- redefine the earlier recommendat­

ions in the broader context.

has/In addition it was felt that Greek industry/reached a stage when it should 

shift its orientation towards technologically more demanding products. As 

in Greek circumstances this would not be possible in all sectors^it was felt 

there fore,that policy should be formulated on sectors wh'ch should be 

selected for preferential encouragement and that levels cf technology should 

also be defined at which accelerated development of the selected sectors 

should begin. With thf.se considerations in view and on the basis of expe­
rience gained from th ■ electronic industry study Kill; defined terms of 

reference of the present project.



The- project was sponsored by United Nations Industrial De-vet opinent Orga­

nisation (UNIDO) and was counterparted by KEPE. The work was based on 

official statistical information, professional records of the consultant 

and information obtained during interviews in the industry and through 

contacts in government establishments.



2. GREEK INDUSTRY

In this section we shall first analyse quality and composition of those 

sectors of Greek industry considered relevant for the purpose of this 

study and then shall consider the results in the light of expected change 

of trading conditions due to the Greek accession to the EEC. By doing so 

we shall expose the weaknesses which have to be overcome by companies 

wishing to feel secure in the new environment.

Since the study is concerned only with higher technology products only 

certain sectors were analysed. They include five sectors which in the 

developed economies are traditional purveyors, of higher technology prod­

ucts and five other sectors which depend on higher technology for their 

production means. In terms cf standard industrial classification the 

first group includes plastics, metal products, machinery, electrical 

equipment and the motor industry and the second group ^oed processing, 

beverages, textiles, chemicals and metallurgy.

The analysis was based on business ratios used by executives to measure 

performance of their operations. This technique consists of using ratios 

of selected items posted in business balance., sheets as indicators of

quality and comparing them with data representing agreed targets. Ratios

of one company can be compared with ratios of another company to deter­

mine companies relative merits. When aggregate data of industrial sectors

are available the method can be used for comparison of quality of sectors

of different countries as indeed was dor: in the present case.



2.1. Analysis of Performance

To analyse the performance 18 performance ratios of the selected sectors 

were calculated and compared with corresponding ratios calculated far the 

same sectors of industry in Britain*. Comparisons revealed certain import­

ant differences common to all sectors indicating that analysis on national 

rather than sectoral basis will be more meaningful for formulation of a 

general picture. Therefore the sectoral ratios were aggregated in national 

averages and compiled in Table 2.1. on which our initial analysis will be 

based. Since however the sectoral comparisons may be of interest to some 

readers thoy have been included in the report and will be found in 

Appendix A.

Financial results are the ultimate measure of success,or lack of it of 

every enterprise and therefore it is logical to start analysis of industr­

ial performance with study of profitability (P/S) and productivity of 

investment (S/CE). In Greece both amount only to a little over 1/3 of 

British performance. This indicates that Greek industry is very weak, 

that it will experience serious difficulties when it becomes exposed to the 

competitive pressures of the EEC environment and that therefore improve­

ment of its performance is urgently needed. Inspection of other ratios

of the table will point out the areas where appropriate improvements can 

be effected.

Most serious single cause of the weakness is the far too low level of 

equity (NW). It leads in the first instance to excessive long term

* Comparison with Bricish performance was chosen because data were 
available from consultant's records. It is acknowledged that 
British performance is below EEC average.
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Table 2.1. Management structure of selected sectors

GR UK
1

1. Structure of capital
% of TA) TA

FA % 34 45 FA
ST % 26 26 ST
LA % 34 31 LA
NW % 32 5« NW
D % 21 8 D

CL % 47 31 CL

2. Credit control

CL/NW % 1 M 56
ST/NCA times 2,36 0,93 NCA

3. Financial performance

P/CE ' 2,2 14,8 P
R/S % 3,4 9,7 S
S/CE tines 0,65 1,53 CE

4. Technical performance

S/FA times 2,26 2,91
S/ST times 2,79 5,23

5. Labour management

W/S % 13,8 25,4 W
TA/W times 11,6 4,94 1

Total Assets 
Fixed Assets
Stocks (finished goods and work in progress)
Liquid Assets
Net Worth
Debt (long term 

borrowins)Current Liabilities

LA + ST - CL

Pi „fit 
Sales
Capital Employed

Wages and salaries



borrowings (D) and unecessary drain on profits becouso of heavy interest 

payments. It leads further to cash flow problems which in turn affect 

the rate of trading and therefore the productivity of industrial invest­

ment. Vicious circle of stagnation is then created where trading surplus 

is not adequate to finance growth of business after debt servicing obli­

gations are met and poor productivity of capital makes industrial invest­

ment not attractive to external financial sources. The extent to which 

Greek industry is afflicted by this problem is indicated in the table by 

high level of current liabilities (CL) and the magnitude of trade credit 

problens (ST/NCA).

Related to financial strength is financial stability and as the Greek 

companies arc financially weak they arc also correspondingly unstable.

The measure of their instability is given by the CL/NW ratio regarded by 

analysts as the measure of creditworthyness. Greek ratios show the average 

creditworthyness to be only 1/3 of the creditworthyness in Britain and 

therefore the risk of collapse of an average Greek company must be regard- 

ded three times higher then the risk of its Britain counterpart (under 

British pre -1980 trading conditions). Full weight of the poor credit­

worthyness will be felt when under changed trading conditions in the 

vake of full EEC membership emergency cash will be frequently needed to 

finance defensive measures but will not be available because of the poor 

credit rating. It must be expect€;d therefore that numerous Greek companies 

will be pushed into liquidation by events under which business in EEC

countries survives in comfort
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It is also interesting to note that difference between Greek and 

British indebtedness is almost the same as invepsed difference in profi­

tability. It could be- implied therefore that if or when the percentage 

of equity of Greek companies is brought to levels usual in Britain the 

level of Greek prolitability may also reach the British standard.

The level of involvement of banks in the Greek industry is indicative 

of the level of development of the Greek economic and social infrastrucure. 

It signifies on one hand absence of alternative sources of financing and 

on the other cons< rvative attitudes of the Greek enterpreneurs• Develop­

ment of an effective money market is in its infancy and is hampered by 

bureaucratic attitudes of authorities and officials concerned with its 

administration. So far it has made little impression on capital demand.

At the same time however demand remains low because the family approach 

to enterpreneurship is still dominant in most Greek firms and with it 

distrust of involvement of strangers in the family business creates a 

reluctance towards open market financing. Prospects of an early change 

of the capital structure of the Greek industry seem therefore limited 

and the risk tojsignificant portion of the Greek industry from EEC in­

duced changes remains considerable.

Remaining ratios in the table show that financial weakness of the Greek 

industry is accompanied by an all round low activity. Low level of in­

vestment in plant (FA) and intensive use of labour (TA/W) indicate that 

only low technology products are made. Half of the benefit of low wages 

in Greece appears to be lost due to the inefficient use of labour (W/S). 

Salesmanship (S/ST) appears only half as effective as in Britain. Lower 

utilisation of plant completes the picture.
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One important difference between the Greek and British industries is not 

shown by the ratios however namely the excessive dependence of Greek in­

dustry on imported technology which adds yet another dimension to its 

vulnerability from competitive pressures. Too little appears to have 

been done in the past to use imported technology creatively as a basis 

for development of original know-how which will be needed for defensive 

flexibility in the face of future competition.

Although some of the weaknesses of the Greek industry shown by the fore-
x

going analysis are of¿circumstantial nature most of the problems have 

their roots in inadequate management. It was thought therefore that 

comparison of management performance in terms of major management func­

tions would throw additional light on the situation and the sectoral 

ratios were used once more in preperaticn of Table 2.2 (see also Appendix B). 

The results were arranged as a matrix of functions and sectors and 

show Greek performance as percentages of comparable B. itish data. Data 

in the penultimate line are averages of the respective columns and give 

a picture of management performance of an average Greek company.

The table shows that management of an average Greek company is only a 

little over half (54°:) as effective as its British counterpart. It also 

confirms earlier findings that profitability and financial stability are 

the main problems-of the Greek industry and the conspicuously low figures 

in Columns (5) and (8) emphesize the gravity of the situation. The sur­

prisingly high technical parameters in Columns (1) and (2) need to be 

interpreted in terms of relative simplicity of products made in Greece 

and the high proportion of plants equipped on the basis of licensing
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Table 2.2. Management Periomance_of_Selected_Sectors_( 1977)
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20 Food processing 0,79 0,91 0,94 0,47 0,19 0,32 0,49 0,33 0,50

21 Beverages 0,55 0,30 1,52 0,46 0,28 0,31 0,37 0,13 0,89

23 Textiles 0,95 0,94 0,36 0,43 0,20 0,42 0,47 0,41 0,32

30 Plastics 0,64 0,60 1,23 0,53 0,35 0,58 0,57 0,42 0,57

31 Chemicals 0,85 0,37 0,79 0,72 0,65 0,66 0,33 0,11 0,57

34 Basic metals 1,00 1,22 0,71 0,63 0,37 0,46 0,90 1,00 0,58

35 Metal products 0,58 0,65 1,27 0,50 0,34 0,67 0,67 0,49 0,64

36 Machinery 0,62 0,9.- 0,65 0,50 0,30 0,46 0,54 0,14 0,33

37 Electrical equipment 0,81 0,83 0,58 0,56 0,33 0,61 0,60 loss 0,37

38 Motor industry
A

l.i* 0,80 0,23 0,58 0,36 0,67 0,29 0,48 0,19

Greek averages 0,79 0,76 0,63 0,55 0,34 0,52 0,51 0,28 0,50 54%

British reference 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 100%

* Includes shipbuilding
NOTE: Greek data used for calculation of the ratios in Tables 2.1. and 2.2. were

taken from Development and Economic Status of Greek Industry published by 
Greek Ministry. Figures for 1977 were used. Professional records of the 
consultant were the source fo British data. These records were collected 
from public and private sourcess contacted during consultant's work. They 
cover period of seven years up to 1975 during which efficiency of British 
industry has shown iflesurable increase. Therefore the tables must be 
considered as giving an optimistic picture of Greek performance.



agreements. If thesf factors could have been included in the ratio read­

ings in Columns (1) and \,2) would have boon less favourable. Further mere 

the table fails to account for the neglect of development of original 

technology which further debases derail ratinr of Greek management 

performance. The table therefore while useful gives rather optimistic 

picture.

Apart from giving an overall picture of quality of industrial management 

the data in Table 2.2. provide also information on strengths and weak­

nesses of individual sectors which will be used in Section 3 to deter­

mine the technologies and sectors which should be recommended for special 

encouragement. Prior to this the table was used tc study the pecularities 

of the sectors to obtain broader view of the Greuk industrial scene. Im­

pressions obtained will be found in Appendix C.

2.2. Outlook

Having established that on average Gr . companies are only half as 

efficient as their British (EEC) counterparts it is obvious that changes 

in the competitive environment which 3r-..-ek membership 'f the EEC will 

bring about will lead to seme changes in the structure of the Greek in­

dustry. Some companies will become more competitive through greater 

efficiency and improved quality of their products and other will fall 

by the wayside. Precise outcome is of course impossible to forecast 

but and idea of their vulnerabilities can bo obtained by estimating 

combined effect of the strength of their technologies and the adapta­

bility of their managements. For this purpose all sectors were analysed
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in terms of size and foreign associations of enterprises listed in ICAP

Trade Directory on assumption that size of an enterprise can be related

to adaptability of its management and an association with foreign firm
classified under both parameters/

to strength of its technology, enterprises were then /in high, low

and indeterminable vulnerability categories and the classifications were 

combined to obtain picture presented in graphical form in Table 2.3. 

Intermediate tables showing the categories in the sectors will be found 

in Appendix D.

The amount of risk in every sector as shown in the table is related to 

the area occupied by boxes which represent precentages of total output 

of sectors. Full amplitude boxes show full additive effect of both 

components while the half-amplidud . boxes reflect presence of indeter­

minable risk groups. Zero-amplitude areas indicate risk half way bet­

ween two extremes*

The table shows that food processing, textiles, metal products and plas­

tics are sectors likely to be most affected by the expected changes.

Over 60% of their output is shown at high risk. Food processing appears 

to be particularly badly placed with only 10% shown as reasonably safe. 

Plastics is the best in the crroup having about 1/3 of its output in the 

least exposed category mainly due to the consumer and packaging material 

groups in its composition. High vulnerability of the metal products 

sector seems the result of its general technological weakness. Slightly 

better position of textiles is due to^large number of small companies in 

the sector which because of the local character of their business are not 

considered to be at high risk.
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TABLE 2.3 RISK RATING OF SECTORS

METAL PRODUCTS/MACHINERY

H IGH-A7%
! HIGH-15%

;.RAGE - 0 

M LOW - 6 % 

LOW -  30 *o

ELECTRICAL EQUIPMENT

HIGH -  27 %> 
HIGH - 12 %  

RAGE -  1 °/o 
LOW - 60 °/o

MOTOR INDUSTRY

HIGH - A %  
RAGE - 51 °/o 
LOW -  A5°/o

I S E C T I O N  3
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At the other end of the picture basic netals appear very sound. Only a 

few marginal manufacturer seem to be at '’isk. Chemicals and electrical 

equipment are the next best placed sectors with about 2/3 cf their out­

put in the safer areas largely due to international associations of the 

larger companies. In beverages actual position is probably better than 

our picture indicates because by our criteria most of the wine industry 

falls in the high risk area whereas conditions and future prospects do 

not bear it out. On the other hand our picture of the motor industry 

probably errs on the optimistic side because cf the ever increasing 

domination of the world markets by a small group of multinational manu­

facturers .

This picture gives some idea cf the amount of casulties Greek industry 

is likely to suffer in the next few years. Companies which will disap­

pear will be mostly those which were established to derive quick high 

profits for their owners from market opportunities without much regard 

for industrial quality. They will not be a real loss to the economy and

their departure nay in fact serve the industry well in term unproved 

business ethics and financial discipline. Employment losses which such

closures will create wilj. be partly offset by employment created by new 

companies entering business and the residual unemployment will have to be 

dealt with by re-training programmes and social measures increasingly in 

evidence in industrialised countries to counter the effects of the current 

re-adjustment of world economy.

The surviving companies will be much changed. They will have to undergo 

a transformation from their present character of essentiallv minimum 

technology workshops into enterprises possessing enough in-house
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technology to sustain ccntinous invovations to their products and methods 

of production in order to respond to competitive pressures of an unprotect­

ed business environment. In addition to new technological capability the 

new look companies will have to achieve productivity and profitability 

levels much above the current performance and will have to learn how to 

create aew markets and how to achieve deeper penetration of the existing 

ones. Such improvements will require the companies to acquire new manage­

ment outlook apart from extra technology.

Technology and management skills are an essential component of assets of 

a company and like machinery, stocks and the rest of tangible assets, cost 

money. The higher the technology the more investment needs tc go in it. 

Therefore the new look companies will have to be prepared to invest in 

their business at levels far in excess of investments customary so far.

In future up to 15% of turnover may have to be spent annually on in­

vesting in the intelectual contents of industrial business to ensure 

that enough in-house knowledge is available within firms to cope with 

competitive pressures and tc be in a position to take ready advantage of 

market opportunities as they occur. Moreover the concept of investment 

in technology will have to become established not only at the company 

level but also in the minds of those operating financial institutions 

where so far little understanding of financial requirements of technology 

based industry exists.

While industrial output in Greece may initially shrink in the early 

years of Greek membership of the EEC as a result of/demise of the weaker 

members of the industrial community expansion from a new base should be
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expected later as new onterpreneurs come forward with new ideas and 

ventures. In the new atmosphere harsher as it may be but more favourable 

to growth of technology oriented industries new type ventures can be ex­

pected to give the transformation cf the Greek industry another twist.

Recent industrial history abounds with examples of small countries develop­

ing new successful industries based on good technology and quality of 

their products and Greece may yet join their numbers.

It is true of course that countries liac Denmark or Finland in Europe and
A.Taiwan or Korea in Asia built their technology base/during period of 

unprecidented economic growth while Greece is entering this stage at a time 

when the validity of established economic and social concepts on which 

world industrial prosperity was built are beginning to be questioned and 

business confidence is being eroded. With less confidence all around the 
task f tranefcreation ,>f Greek industry will be more difficult but by no means 

impossible. It does mean however that stronger infrastructural support 

will have to he given than was needed to achieve industrialisation 

miracles in Europe and Asia durinr the previous decades.

The needed support should come not only as assistance with provision of 

tangible assets hut also in form: of capital provided to finance growth of 

in-house technology andacquisitionsf technological and commercial infor­

mation. The facility should bo available to all companies n-w and established 

ones but support should be granted selectively only to those applicants 

able to establish the- merit of their requests. Preferential treatment 

should be given to ermpar.ies ^working in profared technological sectors in 
order to guide industrial development into preferred areas considered
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particularly appropriate for the Greek eccnc-ny. Such concentration of 

investment was one of the reasons behind the Danish, Japanese and other 

success stcries.

As very few if any Greek companies will ever he able to compete inter­

nationally in quantity markets their approach to^irosperity should be 

through concentration cn products of special technological requirements 

which by virtue of modest markets or their pecularities are of no in­

terest to their bigger international competitors.

Import of technology will remain an important source of know-how. How­

ever unlike in the past the new look company will assimilate the essence 

of imported knowledge to build further on it on its own.

Role of mergers in the transformation of the industry needs also to be 

mentioned. The fact that as the level of technology increases so does 

the amount of money needed in business was already mentioned and it is 

obvious therefore that with the increasing technological needs also the 

size of the company needs to increase so that larger funds become avai­

lable. Mergers can provide shortcuts to the problem of accelerated 

growth and can be used therefore as powerful tool of rapid build-up of 

industrial units possessing sufficient resources to finance technology 

and innovation at the rate needed in the new environment. Encouragement 

of mergers must therefore be a part of the new look policy.

In the following paragraphs we shall examine in some detail the points 

mentioned here and. shall propose measures which will be needed to affect 

the required changes.
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3. ADVANCED TECHNOLOGY SECTORS

As mentioned in the Introduction one cf the tasks of this study was to identify 

sectors in the Greek industry which should be marked for preferential encoura­

gement and accelerated technological advancement. This will be done in this 

section.

In search for industries which should be recommended for special promotion we 

returned to Table 2.2. from which Table 3.1. was constructed. It will be 

observed that this table was arranged for comparison of sectors based on natural 

resources of the country with those based on technical skills. The table shows 

that the resource oriented industries are technologically stronger than the 

skills based sectors and that at the same time they are financially less stable. 

In fact the reverse should be the case.

The reasons for this situation are the usual problems of industrial development 

stemming from vertical structuring of basic industries inevitable during early 

stages of industrialisation when services of technology oriented sectors are 

not available. Of necessity their financial resources become then spread over 

a wide field of activities auxiliary to the main stream of their technical 

orientation. Such situation is tolerable while their products remain simple 

and do not require heavy commitements to finance sophisticated technology and 

complex production. When however requirements of their markets and competitive 

pressures force transition towards technologically more advanced products greater 

concentration of resources in the main stream of business is needed and the 

vertical structure has to be abandoned. At that time need »rises for basic 

industries to turn to the skills based sectors to obtain services which up to

that time were available within their vertical structures. If this does not
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take place available financial resources become overstretched causing financial 

instability which brings with it increased risk of collapse at times of compe­

titive pressures and other dist urbances of markets.

Our table shows that in Greece this transition has net taken place or has net 

gone far enough. Basic industries are seer, to 1c severely financially strained 

and the skills based sectors remain weak and inadequate to provide the needed 

services. It is obvious therefore that in the immediate future priority must 

be given to accelerated development of skills based industries tc ensure that 

missing services become available so as to allow those industries which form 

the backbone of Greek industrial structure tc concentrate their attention on 

remaining competitive in the irrespective fields.

Skills oriented sectors shown in Table 3.1. each compriso^wide range of industrie 

and it is obvious therefore that encouragement of accelerated development will 

have to be given only to^s elected few in order to concentrate Greek technologic­

al advancement on 1 narrow front commensurable with national resources. Fur­

thermore industries which should be encouraged should meet two important crite­

ria namely they should be immediately useful by providing the services needed 

by the basic industries and at the sam- time cause advancement of those skills 

which in long run would open way to production and marketing of new advanced 

products for which markets will materialise in forescable future.

With those parameters in mind results of the evaluation of Greek industry were 

considered together wit1 trends of world technology and their related markets 

(see Appendix E) and the conclusion was reached that machine construction 

packaging industry and industrial control systems would best meet the stated 

conditions. Their products can be immediately useful to the basic industries
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and the skill0 which they would generate should be directly applicable to 

the advanced products in which Greek industry could specialise in the future.

The skills which Greek industry particularly needs and which will be emphasised 

by the selected industries are in precision engineering and in electronic and 

plastic technologies. Logic cf this argument is shown by the diagram in Fig.3.1.

When considering sectors for inclusion in Table 3.1. chemicals and beverages 

were at first included in the first group and metal products and motor industry 

in the second. However the first two sectors were eliminated on account of 

their uneven mix which distort« their data and in the second group,motor 

industry was considered outside further interest because of its transnational 

character and metal products because of irrelevance of its technology to long 

term technological advancement of the country. For the same reason only the 

electronic component cf electrical sector was taken into account.
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<♦. CONDITIONS FOR TECHNOLOGICAL ADVANCEMENT

In the previous section we established the direction where Greek industrial 

development should aim. We established that the thrust should be towards 

development of balancing industries and therefore, towards greater technolo­

gical maturity. In this section we shall deal with innovations which are 

needed at various levels of industrial life of the country as preconditions 

of future progress. They concern change of industrial management concepts, 

change of approach to industrial investment, easi-r ’.variability o' technical 

and related information and points of general economic climate of the country.

4.1. Management Outlook

Genericaly industry is a grouping of individual enterprises run by their ma­

nagements. The character cf an industry is created by the behaviour of the 

constituent enterprises which in turn is determined by the policies their 

managements follow and the decisions they take. Therefore if today Greek 

industry is hardly more than a collection of manufacturing workshops de­

pendent on external technological input rather than a coherent grouping of 

enterprises unified by sense of technological professionalism's due to the 

past policies prevailing in the Greek industries which saw no need for 

investment in independent- technological knowledge. This situation is not 

unique. It is a phase of industrial development through which many countries 

have passed on their way to greater industrial prosperity. It suits a par­

ticularly stage of economic development when industrial production per se 

is more important than the quality of goods produced and it can persist as 

long as the markets of the industry are protected by tariff walls. Sooner

j

J



or late however this infancy stage has to give way tc a more mature way of 

industrial life when for political or other reasons tariff walls come down 

and enterprises have to learn to defend themselves by innovative changes.

When this point is reached the onesided dependence on external sources of 

technology has to be augmented by homo grown know-how. This is where Greek 

industry stands today.

The idea of home grown technology is a new concept for most Greek manufactu­

rers and n*. eds to bo established in their thinking as the most important 

condition of future survival. Time when imported technology was wastefuliy 

used for production purposes only, needs to be firmly ccmmited to posterity 

an' in the coming years more and more managements must start to regard it 

not only as a source of manufacturing instructions but also as a base of 

independent technological work leading to modifications and improvements 

of the licenced products and to their eventual replacement by new independently 

derived products.

To this end most companies will have to accept the necessity of employing 

professionally qualified engineers in far greater numbers than so far and 

to providajfaciliti.es and regular budgets to support their work. In western 

countries anything up to of companies incomes is spent on this purpose.

In Greece more modest expenditure may initially suffice: but it will have 

to be establish.,d as regular expenditure in companies budgets and the cost 

will have to be included in the pricing structure of finished products 

in the same way as they are treated in the industrialised countries. If 

then Greek prices become uncompetitive manufacturing costs will have to 

be reduced through greater management efficiency for which there is an
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ample scope as wo have seen in Section 2,

Introduction of higher technologies will not affect only the technical 

side of operations of companies however. Managements will have to change 

many other established concepts and practices. Thus for example they 

will have to adopt new methods of financial management to cope with the 

more complex investment patterns resulting from the long term character 

of technology investments. With investments commited over longer periods 

greater need for business planning and for greater management discipline 

will arise. As investment periods increase with the rising levels of 

technology ever increasing demands on the quality of management will be 

made. Therefore introduction of higher technologies can be ceen as a 

tip of an iceberg of changes affecting in due course the whole manage­

ment structure of companies and it will be only those- enterprises wher* 

managements are found willing and capable to cope with these changes 

which will succeed in the new competitive environment of the future.

It can be argued that at times of persistent high rates of inflation 

the proposed investments cannot be found or would be at best impractical. 

The answer to such arguments is that it depends whether short or long 

term view is taken. Those who take the short term view invest their 

money in the real estate of Athens. Those who arc- more farsighted and 

who are more confident of their own capabilities will invest in the 

technology of their companies. Time is not very far when in the vake 

of Greek membership of the EEC such investments will be well recognised 

by financial analysts when valuations of companies are made for issue 

of shares or on take-over bids. Those who invested in their technology

will be the winners.
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4.2. Availability_of_Cagital

Technological knowledge if? a commodity with a price. The higher the 

technology the higher the price and the gre ater investments are needed 

to make use of it. Cost of acquiring technology was stressed in the 

previous sub-section. H u m  we shall stress the cost of its handling.

When products are technologically simple they can bo made quickly by 

simple means and the amount of working capital for unit output is low.

As the complexity of products increases, the level of required working 

capital increases too. More advanced products require greater stocks 

of components, products need tc spend more time on the production line 

etc, etc. Reasons for extra capital will vary nith particular products 

but whatever they are, the f?ct is that as the techriolopy of products 

increases the ratio of working capital to other assets changes to the 

point when working capital may become the larger of the two. In some 

industries like in computers for instance the amount of working capital 

may exceed the level of other assets several times.

Effects of higher technology on the change of financial needs of industry 

remain unappreciated by the financial authorities in Greece, Institutions 

still see financial needs of the industry in the light of 30 years ago 

when new factory to manufacture simple items like screws was an industrial 

event. They appear oblivious to the change which has taken place since and 

seem ignorant of the nature of technological development. As a conse­

quence Greek companies attempting to move with the tines and needing more 

working capital to fiance higher technology products are finding, themselves

|
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unable to raise loins from the banks since the banks have not comprehended 

the role of higher working capital in modern industry. This ignorance needs 

to be corrected if procross towards higher technology is to be made.

Equally important is the cxagerated orientation of industrial financing 

towards new industries. Such singlemind dnesswas understandable again some 

30 years ago when there was hardly any industry in the country. Today the. 

situation is different however. While the need to encourage new enterprises 

remains there is also need to support the growth of the existing ones which 

need additional investments to support their more demanding technologies. 

Existing investment policies take no notice of this situation which if not 

chocked will load to technological stagnation at the time when innovation 

through higher technologies becomes particularly vital for many Greek 

companies.

Greek institutional financing falls short of the needs of the industry on 

yet another point namely on the very conservative approach to investment 

risks. By providing loans only against real estate guarantees and ignoring 

technological and craterproneuria1 qualities of companies seeking loans the 

system fails to provide true venture capital without which technological 

growth is not possible. This cons .'rv ¡tiv., attitude can perhaps be under­

stood where commercial banks are concerned but are: singularly counterproduct 

ivo in the case of ETVA and ETEVA which by the nature of their purpose 

should show totally different attitude . The way these two organisations .. 

operate makes no difference between their terms and the terms offered by 

ordinary banks. Therefor' with money market in its infancy Greek industry 

has no recourse to flexible financing of progressive ventures.
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It could be .argued that once Groce*? is member of the Community, EEC banks 

may fill the gap and that therefore the- situation is likely to be corrected 

without any specific action of the Greek Government. While this could be 

assumed it is hard to sec any enthusiasm of foreign banks to do business 

with Greek borrowers whoso cquity/dobt ratio is about three times worse 

than the ratios of customers with whom they are used to deal ir. other EEC 

countries. Therefore the future of the Greek industry is likely to remain 

in the hands of the Greek Government and the rate of progress towards higher 

technology will much depend on the measures the Government takes. If the

Government chooses to ignore the- situation the progress wil cry slow if 

any. Greek industry is simply in nc position to finance development of its 

technology unaided since the surpluses which should generate funds for such 

development arc: diverted in the present circumstances to the banks to ser­

vice excessive borrowings.

Apart from the prohl-.ms ‘just discussed companies in seme sectors suffer an 

additional difficulty of having tc finance: the trade which distributes their 

products. The practice scorns particularly frequent in the consumer goods 

sectors where months long credits to the traders create serious additional 

diversion of funds which should be used for investment in technology and 

growth. This appears yot another c-as-. of infrastructural weakness which 

calls for corrective action,

4.3. TechnologY_Atmosghere

Apart from forward oriented management '-utlook and availability of capital, 

pride in technological achievement is an additional force which drives
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technclcgic-il advancement in industrialised countries. Not surprisingly 

there is fir too little of this feeling in Greece as presence cf profes­

sional engineers in industry is limited and their professional organisat­

ion lacks influence. Therefore some focal point(s) of advanced industrial 

technology is (are) needed where engineers working in company confidential 

environments could exchange and compare practical experience at professional

level and establish themselves as influential pressure group(s) with in-
adustrial leaders and the Government to help tr create¿'technology atmos­

phere' in the Greek industrial life.

The focal point(s) could grow out of present academic institutions provid­

ing that the institutions were prepared to re-mould themselves or. the pat­

tern of technical universities in industrialised countries. They would 

have to shed their concept of splendid exclusiveness and their bureaucratic 

practices to be able to play more constructive role. Alternatively the new 

infractructural authority proposed in Section 7 could become the focal point. 

However whatever th* form the focal point(s) should be sc constituted as 

to create steady but at all times realistic pull on technological advance­

ments at enterprise level. The; influence should be continuously above the 

current stat. of technology in Grace., but the amount of pressure, should 

always remain within the absorption capacity of the industry. Main areas 

of activities should bo the key technologies identified in Section 3 namely 

presicion engineering, plastics and e-lectroni.es.

4.4. Tndustrial_lntelli^e;nce

Whatever progress towards home grown technology may materialise, dépendance 

on foreign technology cannot bo eliminated. Imports of technology play im­

d



portant role in even the most developed countire-s filling caps in product 

ranges which would bo uneconomical tc cover through local effort. For 

smaller or less developed countries with only limited resources imports of 

technology are essential moans of achieving balance between the narrow 

fields in which they car. afford to fincancc original development and broad­

er requirements of their industries. Technology imports will therefore 

remain an important source of know-hew in Greece though in the future em­

phasis will need to be on its use for developemtn of local technological 

base. This aspect will complicate negotiations of future licencing agree­

ments and suitable licensors will be more difficult to find.

Buying technology is lik . shopping for anything else and the knowledge of 

the market is important. In industrially mature countries large companies 

keep dossiers on potential technology sources to ensure best buy when occas- 

sions arise and smaller companies buy relevant information from data banks 

operated by government agencies or as private ventures. In Greece there 

is nc such information available and in tho past purchases were made: on 

the basis of more or less casual contacts rather than on the basis of in­

formed choice. To improve the situation technology intelligence centre 

needs to be set up within the programme of encouragement of higher techno­

logies to provide the needed .information. Accordingly provision was made 

in the concept of the new infrastructural authority recommended in Section 7 

for establishment of a data bank within its organisation. Concept of

possible data bank is describes! in Appendix F.
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NOTE

sub-paragraph /
Since writing t m s  /ictivities of the Documentation Department

cf the Greek Productivity Centre cane tc the knowledge of the authors. 

Time has net permitted to compare the activities with the information 

flow requirements described in this document but it would seem that 

activities of the Department could be modified to accommodate our pro­

posals should these not be adequatly covered by its present work.

^.5. Role of_the_Governmenc

It should be obvious from what has been said sc far that the rate of 

modernisation of the Greek industry will depend on how much Greek Govern­

ment decides to do about it. Investment policies of the banks and setting 

up of organisations tc promote technology will depend directly on govern­

ment policies and oven the. necessary change of management outlook at enter­

prise level can be much influenced by government actions. This however 

is not all. Government will also i-ave to croate trading conditions of 

greater stability than the industry experienced in recent years before 

serious progress towards higher technology can take place. Also procure­

ment policies of its own departments and those of public authorities should 

be changed to use pub!:’. : hardware requirements as stimulants of technologi­

cal development of the Greek industry a greater degree than so far.

Importance cf trading stability for innovation will be appreciated when 

it is realised that it is not possible for a prudent manufacturer to 

expose himself to risks and uncertainties which innovations involve 

unless he can consider them against predictable results of his routine 

operations. Therefor': government actions must ensure trading stability
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before innovative investments become practical. Frequent reversals of 

policies which have been disturbing conditions of trade in Greece for 

some time created in fact powerful dissincentives for any innovative- 

investment. The situation calls for urgent reappraisal and more consi­

dered actions by the Government in the future.

Picture of use cf public procurements as stimulants of industrial develop­

ment is a picture of wasted opportunities. Whereas in all industrialised 

countries the strength of industrial technology was built or opportunities 

created by public procurements in Greece such opportunities have been 

largely missed because of the preference of the procuring authorities to 

buy equipments of foreign origin. It would be most regretable if this 

practice was not checked in future. Public procurements will become en- 

creasingly important for technological advance of Greek industry as the 

technology level of its products rises.
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We have concluded in the previous sections that apart from new managerial 

outllok and re-orientation of infrastructural support the Greek industry 

needs to master three key technologies namely precision engineering, 

plastics and electronics to a far greater degree than hitherto as the 

first step towards greater technological emancipation. We also thought 

that this should be achieved through an early emphesis or. encouregement 

of balancing industries because of the beneficial effect their growth 

should have on further development of primary sectors. We however also 

thought that this emphesis should not be to the exclusion of advanced 

sectors where parallel encouragement should also be given in cases when ■ 

opportunities and enterpreneurial skills promise technological progress 

through successful ventures. In this section threfore we shall examine all 

sectors earmarked eorlier (Fig.3.1.) for special attention and shall attempt 

to identify products and activities which should be encouraged to 

contribute effectively to long term technological growth while also 

promising commercially sound investments. It has to be stressed however 

that all proposals made here are no more than informed conjectures since 

no market research was "art of the study and that therefore full market 

evaluation will be needed before any of them can be seriously taken up,

5.1. Machine Construction

This industry plays the principal role in the development of precision 

engineering skills which are increasingly needed by all sectors of 

industry as the quality of their products rises. Without these skills 

no progress towards higher technology is possible.

5 *



33 .

From the results of our analysis of the Greek industry it appears that 

in Greece precision engineering skills are of only limited quality and 

that those which exist are not proprly utilised. Instead opportunities 

for precision engineering products created by requirements of other 

sectors of the Greek industry benefit imported products. The situation 

therefore calls for serious re-appraisal and for long term development 

programme to create new level of skills and technology which could then 

creatively interact with technologies of other sectors to produce 

industrial advancement along a broad front. Such programme requiring 

say five to seven years to produce results could not however be supported 

by the industry alone and would require government sponsorship and 

organisation specially appointed to implement it. Since at present there 

is no organisation in Greece which could undertake the task proposal will 

be made in Sections 6 and 7 to establish it .

Ideally programme of development of precision enginering skills should 

be implemented through sponsored development of a range of proprietory 

Greek machine tools starting say with simple drilling machines and 

progressing to numerically contrcled automata and machining centres. 

However the size of the Greek market and the market conditions for machine 

tools world wide impose severe practical constraita on such approach 

and are likedy to limit its scope in terms of commercially promising 

machines to the point where its usefulness could be called in question. 

Therefore full cost analysis of this approach coupled with close market 

investigations is needed before practical programme could be conceived.
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Considering these limitations, sponsorship of packaging

machinery discussed in the next sub-section could offer an alternative 

since precision engineering plays an important role also in that sector.

Although development of precision engineering skills could be served by 

a packaging industry programme this approach would not have the same 
balancing effect and could therefore be coupled with limited objective 

programmes serving machine construction more directly.

One such programme could concern production of original 

Greek single and multi-blade cutting tools for metal and stone working 

applications. Reconditioning and modernisation of expensive obsolescent 

and obsolete textile machinery recovered from the manufactures could 

offer another approach. Further possibilities could no doubt be found.

In parallel with the long term multi-product programmes single-product

ventures could be sponsored when opportunities arose. For example

electric power tools with their attachements and a range of electrical 
both/

welding equipment/seom to offer immediate possibilities. Also selected 

items of construction industry machinery could be considered for early 
sponsorship.

5.2. Packaging

Packaging industry depends almost equally on all three key technologies 

identified earlier. It depends on precision engineering for design and 

construction of its specialised machinery, on plastic technology for
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packaging materials and on electronics for functional controls. Its 

encouragement offers therefore an excellent opportunity for allround 

technological progress.

Packaging industry also provides vital services for food processing and 

other consumer industries important for Greek «-conor.'.y. So far these 

services have not been available in Greece since this sector does not 

exist in the country in any recognisable, form and the packaging problems 

are dealt with on an ad hoc basis by the manufacturers of the packaged 

products themselves with notable lack of professionalism and often 

damaging effect on consumer appe-al of their products.

Encouragement to develop packaging industry in Greece as a sector in its 

own right would therefore serve not only long term programme of developing 

the key technologies in the country but it would also meet real short 

term needs of the existing industries.

As in the case of machine construction industry implementation of a 

development programme is seen as infrastructural responsibility and its 

implementation would logically be the responsibility of the/ievelopment 

authority mentioned in th" previous sub-section.

Development programme of the packaging industry should start with a 

analysis of packaging techniques and their relevance to various industries 

in Greece. Similarities between the requirements of manufacturers of 

different products should lead to identification of items of packaging 

machinery best suited for sponsored production in Greece. Relatively
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simple machines performing labelling, filling or wrapping would probably 

be the early candidates for early Greek production.

Apart from the packaging machinery itself packaging industry programme 

would also cover design and production of packaging items such as wraps, 

trays, containers,palleti sing boxes • tc of suitable cost and appearnr.ee. 

To this end design and construction of injection moulding presses and 

plastics extrusion machinery and their tools would come within the scope 

of the programme to the benefit of the whole of the plastics industry 

in Greece.

The programme would also need to concern itself with properties of 

materials from which packaging items are made. General pub!ic awamess 

of environmental degradation caused by plastic refuse is changing social 

acceptability of many packaging items used in the past because of their 

weather resistant characteristics. Substitutes th ~efore will have to 

be found or new forms of packaging engineered or even new weather 

degradable materials developed. Uses of plastic-aluminium laminates 

which could be of considerable significance to Greek industry could 

come into prominance in this connection. Also possibilities of recycling 

used packaging items should b. studied.

Stimulation of electronic technology which packaging industry also 

generates because of the control requirements of its machinery falls 

within the scope of industrial controls and will therefore be covered 

in the following sub-section.

* '
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5.3. Industrial Controls

Most items of advanced hardware incorporate control facilities of seme 

kind as part of their integral design. Familiarity with industrial 

control techniques needs therefore to complement every expertise aspiring 

towards higher technologies. Modern industrial controls are encreasingly 

based on electronic technology. Encouragement of the sector can therefore 

serve the future of the Greek industry in two ways; by creation of services 

which will be increasingly required by other industrial sectors and by 

laying foundations ^  technology base which will have strong effect on 

industrial development in the future.

Because of the characteristics of modem electronic technology Greek 

development programme in this sector should concentrate on familiarisation 

with functional moduli available from international manufacturers and 

on their applications in control systems. Skills a1sc should be acquired 

in thick and thin film techniques to deal with circuit requirements for 

which ready made moduli offered no solution. Initial concentration on 

controls suitable for packaging and machine construction should give way 

in time to general applications in all industries. Should the idea of 

reconditioning cf textile machinery as part of the precision engineering 

programme be taken up considerable scope for early specialisation would 

open. Scope also could open for sponsorship of special test equipment 

early in the programme since regular work would require complex tests 

and measurments to bo performed causing instrument expertise- to

accummulate
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To develop the sector and its technology long term programme comparable 

to programmes proposed for the two sectorsdisoussed earlier will be 

required. Its orientation should be complementary with their aims.

All three programmes should threrefore become the responsibility of the 

new technology development authority.

5.4-, Informât ion Communication and Processing

Until recently communications and dat>. processing were two distinct 

industries though both based on electronic technology. Development of 

integrated circuits and new system concepts of electronic hardware changed 

however this division and started process cf merging the two industries 

into a single high technology sector and a single market.

Sales of communication equipment have long tradition in Greece and 

inspite of the domination by multinational companies of this market some 

technological experience exists in Greece in a wider field. Sales of 

data processing equipment on the other hand have been limited because 

the systems based on the older technology were too large and expensive 

for the generally low level of economic activity in the country. This 

however is expected to change.

Convergence of the two classes of hardware and the consequent emergence 

of cheap dual function equipment will open access to numerous communica- 

tion/information processing applications which as separate functions could 

not have been economically met in the past. This and the low cost of 

the new equipments will open now significant market on which new advanced
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technology sector of the Greek industry could be built. Increased 

economic activity resulting from the Greek membership of the EEC should 

provide an> additional boost to this development.

Combination of technological experience built on the basis of the 

programmes discussed in the- previous sub-sections together with the 

communication know-how available in the country should be the key to 

the development of this sector. Like in the case of industrial controls 

the hardware will rely cn integrated technology modular sub-assemblies 

eut functional design of individual items of equipment will require 

broader conceptual understranding of systems they were designed to serve. 

New system engineering concepts will therefore to be learned opening 

further technological horizons in Greece.

Very wide range of products comes within the competence of this sector 

though great many will not be practical in the Gre-e! content either for 

technical or commercial reasons. But the width of the field will give 

opportunities for a number of characteristic products aimed at narrow 

market slots. Clever design, superiority of performance or price or 

orientation towards pccularities of the local market are the points on 

which Greek manufacturers could enter the field. Rationalisation of 

work in government departments and in offices of public authorities 

could be particularly rewarding source of ideas for special equipment 

ventures. Bulk of application should come however from the industry and 

commerce. Up-dating of private communication facilities, need for better 

financial control, encreasing volumes of commercial information etc will

usher the demand
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Development and marketing costs of equipment in this category will be 

considerable and infrastructural incentives will be needed to encourage 

enterepreneurs tc lock for business in this new field and to risk 

investment in its products. Services the new development authority 

should again meet this need. Incentives which it should offer are 

discribed in Section 7.

While focusing on the new opportunities which the convergence of 

communication and data processing technologies will create the traditio­

nal communication field should not be overlooked particularly as the 

requirements of OTE are potentially powerful vehicle of progress. 

Modernisation and extentions of the line switching plant, call for 

additional equipment to encrease the capacity of transmission lines 

and the growing use of mobile communication systems will be continuously 

offering opportunities. It is regre-table that so far OTE could not make 

its requirements a more effectiv', vehicle of local technological progress. 

It is to be hoped that more perhaps will be dene in the future.

5.5. Environmental Control

Due to rapidly deteriorating environmental conditions presure has grown 

in the world to reverse the trend. C<ncopts of environmental quality 

have been created and measures to stop and/or prevent pollution defined. 

To ensure complience analytical instruments are needed at the source and 

monitors placed in the environment. Both equipments depend on techniques 

related to industrial controls and on conceptual designs bordering on 

communication/processing hardware. Enviromental controls offer therefore
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natural extention of activities recommended in the previous sub-sections.

Related to equipment designed to control open air pollution is equipment 

to control the quality of environment in factories and other situations 

where employees may be exposed to conditions constituting risk to their 

health. With increasing awareness of business to its social responsibilities 

the range of applications and the demand for this type of equipment is 

rapidly increasing. This will offer opportunities for further extension of 

technological experience in Greece.

Growing risks to property due to encreasing urban violence are creating 

yet another opportunity to expand related activities. Whole family of 

systems designed to supervise safety cf property have recently reached 

the markets and their numbers and applications will grow to provide new 

outlets for hardware based on control technology,

5.6. EnergY_Management

Political consequences of dependancy on oil as the most widely used source 

of energy call for conservation on one hand and for development of 

alternatives on the other. Both aspects create opportunities for new 

products which could be used to serve further technological advancement 

of the Greek Industry.

Ammong the energy conservation products insulating building materials 

and efficient space heating systems will be prominent. Advances in plastic 

technology will play an important role in the development of suitable 

construction materials while engineering technology will be called upon to



design satisfactory heat management systems based on heat pumps, sun panels 

and other techniques. Both ar.as arc probably within the technological 

capacity of the Greek industry even at its present level of technology 

but financial risks involved in the development of original products are 

preventing action. Risk-sharing assistance from an infrastructural 

authority could be all that is needed in this case. Suitable forms of 

assistance are proposed in Section 7. Rising of obligatory standards 

of insulation and heating iv: buildings arid thus creating additional 

market for heat conservation products could be another way of stimulating 

action.

As fer alternative energy sources initiative or sponsorship are. needed 

by the Government or its agencies. Wind, "cean and sun energy convertors 

all seem to offer opportunities for long term investment and technological 

advancement as Greece is well endowed with all sources of natural energy 

and its territorial character calls for highly distributed generation 

of power. Experiments with design and employment of modern aerogenorators 

should be within the technological capability cf the Greek industry and 

would seem very' appropriate in a country with long tradition of windmills. 

Government should define its policy on this subject and assign well defined 

project to DEH or a specialised agincy to lead development work and 

ensure that Greek industry benefits from new opportunities.

The projected experiments with the photovoltaic plant at the island of 

Crete and elsewhere by the h'ati. nal Energy Council will bo worthwhile 

events from which Grr-"'C' may got useful publicity but the Greek
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industry is unlikely to benefit since th- involved tochnolorv :s for
bey'nd its scope.

Work on bio-jns di.n.;stors ->n.’ or rri--r.t«c? • w?r sources .s lonr 

term projects would aise seem appropriât- in a country with ngre—base 

economy. Processes fer conversion of vegetable oils in diesel fuels 
Should be of particular interest.
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6. NEEDED MEASURES

In the previous sections wo learned much about the shortcomings of the 

Greek industry and the reasons for its present state. Tc suit the dis­

cussion the weaknesses were described in conceptual terms. Remedial 

actions were implied but not defined. This will be done in the paragraphs 

of this section where- specific measures will I-c proposed to effect the 

needed improvements.

Broadly the measures can bo divided in two groups namely measures which 

lay within the functions of the Government and measures which need to 

be taken by individual industrial managements. The two groups will be 

discussed separately in the sub-sections which follow.

6.1. Ey_the_Gcvemnent

Measures recommended here should provide practical neans of encourag­

in'* .irsd promoting techno logic --1 innovation among Or- --k manufacturer'-, 

aio sh-'-uld help to ore-at;- an atmoopTr.ere in which fears of the fiiaka 

which innovations entail would i <. v '-lan,:*. d. out by the sens; of inevita­

bility of innovatir'n as the moons 'f survival in the competitive en­

vironment of EEC. Th._ proposals concern institutional facilities 

through which the unterprenourial risks ecu Id ha minimised and adminis­

trative policies through which the implement, 'tion .'i the innovative 

process coul' ho discretely directed.

6.1.1. Technological Development

Greek industrial infrastructure does not encourage technological pro­

gress. In this respect Greece will stand unique among EEC countries
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where institutions sponsoring technological progress of their respecti­

ve national industries are not only well established but enjov priority 

attention of the governments.

To modernise industrial infrastructure dree!. Government needs to set 

up an authority designed to assist individual enterprises with develop­

ment of their technology bases through assistance with development, 

design and production of new proprietary products and through sharing 

financial risks involved in innovative ventures. The authority which 

will be further ref«red to as the Product Development Authority will 

be described in detail in Section 7.

Apart from the Authority representative body or bodies of professional 

engineering opinion should he created within the modernised infrastruct­

ure to advise the Government and tc influence industrialists cn nat­

ters concerning industrial policies. The proposed authority could 

serve this purpose a>art from its main function,and operations of 

technical universities should be reviewed and modernised to fill this 

need.

Greater concern for the quality of their products needs tc be created 

among manufacturers. Drawing on practices established in other coun­

tries concept of 'Quality Label' should be- adopted to force manufactu­

rers to improve their technology through extra competitive pressures 

which the Label creates.

6.1.2. Climate for Prepress

It was stated in Section 4 that technological innovation in industry



can take place only under conditions where innovative risks are balanc­

ed by confidence in steady business conditions. Such conditions dc net 

exist in Greece at present. Frequent changes cf industrial policies 

during recent years created atmosphere cf uncertainly and the Govern­

ment will have tc reconsider the mechanism of its policy making tc reti­

me dy the situation. Future -.olicy decisions should bear in mind the 

need for mutual trust between the Government and industry sc that the 

industry in confident knowledge cf Government safeguarding its in­

terests can embrace the risks cf technological expansion. In the 

future policies affecting the trading conditions of the industry should 

be formulated on a planninr period basis and. changes within these pe­

riods should be avoided. In such exceptional cases where avoidance 

could be impossible,changes should be discussed with the industry 

well ahead cf their coming in force sc as to allow the industry to 

take measures to protect its operating results.

Apart from, the economic factors r-restige often plays an important role 

in decisions affecting innovative progress and in many countries govern­

ments created prestigious schemes to which industrial enterprises are 

admitted in recognition of their innovative achievements. The deserving 

enterprises are then allowed tc use some distinguishing insignia on 

their products,cn their stationery, some ccnspicuous flags on their 

buildings etc.

In seme countries membership of such schemes entails practical advantages 

such as tax allowances and preferential access to borrowings.

Whatever the details of such schemes,the role they can play in creation



of climate conducive to innovation has been proved many times and the 

Greek Government should consider th-.; idea. To suit Greek conditions 

concept of Advanced Technolory Enterprises (/LTE) could be created, and 

the awards ceremoniously announced with full media publicity on important 

national days Jike the Independence or ’Qchi’ Days. Yardstick for 

such awards would be the quality of original innovations to their orc- 

ducts, production methods or management techniques. The proposed 

Product Development Authority could devise the 

rules and judge the merits of applications for awards.

6.1.3. Financial Measures

Policies ccntroling availability of capital for industrial development 

need drastic re-vis ion in the light cf higher technology requirements 

described in Section 4. Although the needs of son of the more signi­

ficant ventures could be met in the future by the- Product Development

Authority under its risk-sharing schemes the bulk of industry will
for/remain dependent on more conventional sources of financing/their techno­

logical penetration. For this purpose rractices of LTVA and FTEVA must 

come under close scrutiny and er -e much modernised. Also operations 

of Stock Exchange should be developed to play a role by creating faci­

lities for small investors to parti citato in technological develop­

ment of the industrv. for this p-uip or.o the US scheme of Small Business 

Investment Companies should he studied and venture capital societies 

floated with the Government assistance.

To insure steady growth and to remove the risks stemming from financial 

instability pointed out in Lection 2 the unfavourable equity-to-debt
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ratio prevailing in the Greek industry needs tc be brought more in line 

with the- practices of the EEC countries. All new industrial lerislation 

should be formulated with this in mind.

Selective tax allowances should he considered as an additional device 

tc encourage, innovative investments, ¿racially favourable concessions 

could be given to innovative con:¡. anio-s as means of directing industrial 

development towards the preftrredtcchnolcgies. Investments designed tc 

improve productivity of labour should be particularly favourably rated 

for tax allowances to encourage modernisation of production. Profits 

derived from sales of products entirely engineered by manufacturers 

without any technology import could be exempted from taxes altogether 

for specified periods of tine, /it the sore time losses in cured by such 

products could be made eligible as claims against personal tax liabi­

lities of enterpreneurs and shareholders to encourage greater willing­

ness to take innovative risks. Product Development Authority could be 

the arbiter in granting the •Innovative Company' status.

Finally re-structuring of borrowing facilities for trade is needed in 

order to terminate financial dependence of traders on manufacturers 

whose products they distribute in order to free manufacturers resources 

for investment in technological development and industrial growth rather 

than in finished products sitting on traders shelves.

6.1.4. Market Opportunities

Hie present practice by government departments and public corporations 

of awarding contracts on international basis to the lowest bidders should



be revised in favour ojt using i ul lie procurements to assist development

of Creek technolop/. ’10 tnis end all -- rocuriar authorities should set

ur small groups of engineers to study hew Greek manufacturers could has

b en e fit rrern Technical reou ir^rents c f th-. i r  c r t anisatiens . These group

shculd r-e indorendent c:.f cith<.r the techn ical - ~ r  the : urchasing de-art-

ments o f the authoriti*.JS concerned and should re -c r t  d irec tly  tc th-. exc

cutives concemed wi tn procurement - o lLeies  . Inoegendentiy fron  a e t i-

vities c f  thesa grours techr.ical and. -rocurement departments shculd ccn-

s ider alternativ^. wavs o f rrocurerent euch as niacin.- o f  deve1er ment con

tracts followed Lv closed bids for regular hard’./are contracts

The Government should v i s e  studv the r ossibilsty of using r.or;..-misaticn

of administrative pract;ices in its own departments and d.r artments of

pul.lie companies -es a ;ot ntial source -f industrial develcr-ment. Fcr

c  x a mp le the Gov e  m n r ;n l 0 & ii (Organisation and Aethods) specialists

could study rovemrent acccuntin»; and administrative Jyst.:.-ms and

similar systems of --uhlic companies with the view cf up-dating exist­

ing 7 ractices through use of common units of hard-war: v;h;ch then could

L; designed and made b;' Greek manufacturers. fany routine office ; rv-

dices such as fil.ins, eandiine of correspondence and similar- activi.-

ties could i:e treated in this './ay to ¡.revido steady flow of stimuli 

of technological > rogross.

To alleviate the limitations of the r.ot. j market Government should im­

prove the comps titiv*. ness of th- Crock * Xpert-, rs by ustahlishing Lxnort 

Guarantee nuthority. By giving short term, credits to foreign Buyers

the Authority would free exporter.; iron: the oresun t disadvantage they



50.

suffer when competing against manufacturers from countries where export­

ers enjoy such suprort. Apart from assuring the exporter of receiving 

early payment, transfer of his risks to the Authority would encourage 

greater number of enterprenecurs to venture in foreign trading. The 

Authority could also exercise supervisory function by ensuring that 

only products of certain minimum quality are exported and that respect­

able image of Greek products is built abroad.

6.1.5. Training

Quality of technical education needs to be improved and its orientation 

more closely focused on practical needs of the industry. Facilities 

for up-dating and post-school training of industrial personnel should 

be increased in numbers and quality and greater number of people should 

be encouraged to attend. Courses, conferences and seminars on industry 

related subjects should be more numerous. International events on in­

dustrial and business management, on production engineering and on ad­

vanced technologies should be staged by Greek professional bodies and 

speakers of international reputation should be invited to attend.

6.1.6. Bureaucracy

Government approach to the administration cf its industry7 should be 

reviewed. Bureaucratic, concepts should give way to simple purposeful 

measures. Services of mrjiagement consultants of .international repu­

tation should be obtained to make suitable proposals. Staffing of 

posts in direct contact with industry should receive particular atten­

tion and only people with business like aptitudes should be appointed.
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6.2. By the Industry

Deficiencies of performance of Greek industry were already discussed in 

Sections 2 and U. This sub-section will therefore only summarise what 

was already said and state explicitly what might have been implied.

6.2.1. Technology Base

So far Greek industry has been operating with minimum technological know­

ledge limiting its activities to reproduction cf products designed else­

where and trails therefore behind industries of the Community which Greece 

is about to join. Since ability to innovate ahead of competition is the 

only guarantee of long term survival and since innovation without sound 

technology base is not possible Greek industry has to improve its technolo­

gy base. To this end future licensing r.ggreemonts should focus on transfer 

of technology rather than on transfer of a trade mark and agreements should 

be made only with licensors prepared to cooperate in this respect. But 

above all individual companies have to invest in D £ D (Design and Develop­

ment) facilities and employ properly qualified engineers able to create 

original technological, know-how which will allow them to innovate cn their 

own initiative in quick response to competitive pressures which they will 

encounter.

6.2.2. Quality of Management

In order to survive in the EEC environment efficiency of Greek manufactur­

ers will have to become comparable with efficiencies of their EEC counter­

parts. Managements will have to learn to run their business on the basis 

of achieving annual objectives rather than in the laissez-faire .manner 

which seems to prevail at present.
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To achieve results of EEC standards all management functions will have 

to be performed with greater accuracy than so far arid an overall control 

will need to be excercised tc ensure that higher oerformance of all fun­

ctions is maintained -at all tires. Senior managers will have to free 

themselves from day-by-day operations where their interest is mostly 

at present in order tc exorcise overall control. For this purpose 

greater delegation of responsibilities within management structures of 

enterprises will have to take place and appointments of mid-management 

executives will have tc become an accepted practice.

Attention if ill have tc be paid to improvement of all management functions 

discussed in Section 2. However productivity of labcur and financial 

resources must be cf prime concern. Better direction of labour and 

provision of more efficient tools will become increasingly important 

as the rate of rising labour certs accelerates under EEC membership. 

Financial resources will r.c-.cd to concentrate on narrower ranges cf 

products and deeper penetration of markets as the force cf competition 

increases.

Traditionally passive selling practices will have to be abandoned in 

favour of modern concepts cf agressive marketing to create new markets 

and to increase shares in existing ones. New concepts of quality of 

products and reliability of deliveries will be also needed tc accompany 

systematic development of markets.

Last but not least the financial strength cf companies will need to
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be much altered and far greater share of :ouity invested 

trading surpluses l-oceine available for re-investnent and 

growth rather than be- pal'd to the banks to service heavy

sc that

sustained

borrowings
as at Dresent.
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7. PRODUCT DEVELOPMENT AUTHORITY

Analysis of performance of the Greek industry and of its future prospects 

carried out in the previous sections printed towards lack of indigenous 

technology as cne of the main obstructions of satisfactory future develop­

ment. It was observed that to remedy the situation corrective actions will 

be needed by the industry but that at the same time the character of these 

actions and the present state cf industry will require the Government 

to take parallel action by offering suitable assignee to make technological 

innovation more attractive to the industry. To this end it was felt that 

the Government should adopt an approach well established in many industrial' 

ised countries of combining technical and financial aid into a development 

package designed to assist with overcoming technical problems encountered 

in development of new products while at the same time helping to ease the 

related financial risks. It was suggested therefore that the Government 

should launch new infrastructural body which could be appropriately named 

Product Development Authority. In this section wo shall describe the manner 

in which the Authority should apply itself to the task.

7.1 Priracigals_of:_Oĝ raitioT]

Terms of reference of the Product Development Authority (PDA) should be to 

promote development of tehnologic.nl knowledge at the level of industrial 

enterprises. As this can be effectively done only through design, develop­

ment and production cf marketable products PDA would function through 

giving assistance to individual manufacturers endeavouring to innovate 

their products, their means of production and their marketing practices.
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Because of the inherent dependence of the Greek industry on imported techno­

logy this assistance should be available not only in cases of original develop­

ment but also where original improvements to products based on foreign techno­

logy were concerned. It also should bo available to established manufacturers 

as well as those starting new business. Essential condition would be presence 

of an element of innovation makinr tangible contribution to the technological 

and business knowledge of rhe manufacturer.

To serve its purpose PDA would possess engineering development facilities to 

assist with technical work cf its clients and have access to capital resources 

for its risk sharing function. Cooperation with clients would be either on 

the basis of their requests or at PDA’s initiative in pursuit of long term 

policies aimed -at directing Greek industrial development in particular direction.

PDA's technical assistance would be available at all stages of product develop­

ment from its conceptual design to finalisation of pr- duction drawings, speci­

fications and methods of manufacture.

Cooperation between the Authority and the manufacturers would be through the work 

of design teams composed of engineers of both parties working at the premises 

of the manufacturers and backed by the facilities of the Authority. In cases 

where client's product development facilities were inadequate work would 

start at the premises of the Authority but would be transfered to the manu­

facturer's plant as soon as his facilities were brought to the required 

standard. Establishment or up-dating of his development facilities would be 

one of the conditions of contract between manufacturers and the Authority.
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Because of its government status the Authority would be in the position 

to request assistance from UNIDO or other inter-government institutions 

to strengthen in particular circumstances 3 int teams by services of 

international experts. It also could request UNIDO 'r other organisations 

for assistance with provision of equipment and with start-up of its labor­

atories and workshops.

PDA's assistance would not need tc cover all stages of the development 

process of a product and could apply only to certain stages when so requested 

by the client.

To ease financial risks of innovation PDA would take financial stake in 

the assisted ventures. This could take many forms as shown by ample ex­

amples of practices of industrial development authorities in other countries 

,jhich ''ould be copied bv PDA.

The simplest approach to sharing financial risks of innovation is through joint 

ventures where the authority and the manufacturer share costs of a project 

on 50:50 basis until it becomes viable. Then the authority sells its hold­

ing in the new product to the partner. If the project is a failure the manu­

facturer loses only half of the costs. If the project succeeds the autho­

rity recovers the costs plus market value of its holding. Another way is 

for the authority to buy the project in its early stage from the manufacturer 

i.e.f to provide the development capital and to lease it back to him for 

development and exploitation. When the product reaches the market the 

manufacturer sells it as sole licensee and pays royalties to the authori­

ty. He also may purchase it back any time he wishes. Recirculating loans
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are another well known method usually used tc finance production and 

marketing of unproven products. According to this concept no interest 

is charged until the product shows viability and then the capital is 

retained by the borrower tc finance the following volumes of products. 

Related to the concept of re-circulating loan is the practice of financ­

ing manufacture of pre-production models of expensive complex items by 

the development authority. If the equipment succeeds the manufacturer 

re-pays the capital. If it fails he owes nothing to the authority.

Part of the risk of innovation is the cost of development of markets for

new products and therefore PDA should also provide on a consultation
give /

basis information on markets and/assistanco with their development. 

Cooperation with the Hellenic Export Promotion Organisation in syste­

matic promotion of new industrial products based on proprietory Greek 

technology should therefore nls'. be one of PDA's functions. Because 

cf the innevitable dependence of Gr<-ek industry on imported techno­

logy PDA should also bo in the position to advise clients on foreign 

manufacturers interested in licencing agreements.

All PDA activities should be coordinated within the framework of long 

term policy of strengthening idig*.nous technology base in Greece. Prac­

tical steps towards the goal would be periodically re-defined in the 

light of technological and market conditions. For that purpose PDA 

would need to possess good data base obtained by constant monitoring -md 

by periodic surveys ' 5 world *• chnoV-gy the r.-latrd markets.
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PDA could also be- assigned some secondary functions a^i bo instrumental 

to implementation of few other suggestions made in the course of this 

study. It could for example manage equipment development contracts for 

the Government and public authorities, should public procurements be 

better utilised for advancement of the Greek industry in futur- .

Also should the idea of Advanced Technology Enterprise (ATE) awards be 

taken up PDA could be the arbiter in grartinr the awards. Similarly 

PDA would be qualified to determine on behalf of tax authorities the 

Innovative Company status suggested in Section 6 . Finally PDA could 

also perform the role of focal point of advanced technology mentioned 

in Section A.

7.2. Organization

To give the reader clearer appreciation of the way PDA is intended to 

function tentative organisation chart is shown in Fig. 7.1. The diagram 

shows that the Authority would consist of five functional departments 

(four production departments plus administrative office) and six service 

units most of them serving several departments. Heads of the depart­

ments would bo responsible to the Chir.-f Executive who in turn would be 

responsible to the Board of Directors.

Product Development/Of the four prouucLicn acpartmcnts/(PD) and Innovation Assistance (IA) 

would constitute the core of PDA's activities. PD would be the centre 

of technical assistance and IA would perform the risk sharing function. 

PD would function through its Product Design facility consisting of a 

team of qualified develcpment/design engineers, engineering laboratories
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Fig. 7.1: PRODUCT DEVELOPMENT AUTHOR IT >
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and workshops. Proposals Evaluation unit would be at the centre of 

operations of IA department. Its Contracts Management unit would monitor 

progress of all assistance contracts of the Authority.

Initially PDA would concentrate its technical assistance on the balanc­

ing industries only but would extend it to all sectors identified in 

Section 3 in due course. Risk sharing assistance would be available to 

all sectors right from the start however. It would not need to be coupled 

with technical cooperation.

The remaining two production departments would function on consultacy 

basis. Technology Advisory Services would advise manufacturers on avai­

lability and character of sources of technology abroad and would assist 

appropriate government departments with administration of ATE and Inno­

vative Company schemes. It would be also responsible for programmes 

related to^DA'ej?ole as focal point of advanced technology. Commercial 

Services department would supply marketing and sales information upon 

requests from manufacturers. Services of these departments would bo 

available against payments of fees. Information held by the two depart­

ments would of course be also available for policy planning and other 

operational decisions of PDA.

An important source of background information will be the Technology 

Data Bank which PDA should establish as a matter of priority to overcome 

the serious lack of technological information in the country. It was 

hoped that the basis of the Bank could be established within this project 

but the task proved too big to be accomplished within the time and re­

sources available. Suitable methodology was however developed and could
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be used by the Authority. Details will be found in Appendix F.

The last of the functional departments would administer PDA's financial 

matters, its personnel and legal aspects of its operations. Publicity 

and public relations should also be one of the functions of this depart­

ment. Publicity in fact would be the major administrative activity in 

the early days of PDA's operations.

The Cbief Executive will be responsible for establishment of programmes 

of projects within the policies defined by the Board and in accordance 

with conditions prevailing in th-- industry and the markets. His second 

major responsibility will be to sell PDA's services to potential clients 

and to obtain resources for PDA's risk sharing function.

The Board of Directors should be small, say seven members. Three 

members could be appointed ex-officio to represent the interests of the 

Government and further three members could be appoint .d from the in­

dustrial community on personal merits. The seventh member should be 

the Chief Executive. The Board would meet only twice or three times 

a year to review progress. Once a year the Board would review the tar­

gets, operational results and financial position presented by the Chief 

Executive It would re-definc policies when necessary. For reasons of 

efficiency the Chief Executive would have full executive responsibility 

alone.

Ideally the Authority should be established as a public company and it 

should operate on profit basis. The profit motive should ensure that 

the Authority operates efficiently. The results would directly
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contribute towards expansion of its activities. If this concept was net

acceptable within the frar.̂ -work of Greek public administration then the 
for PDA/

logical place/would be as one of the satellite organisations of the 

Ministry of Industry.

7.3. Programme of Work

In the earlier sections we established that the function of PDA should 

be to assit manufacturers to develop their own technology base and that 

this should be done through assistance and/or sponsorship of design and 

manufacture of innovative products. We also concluded that initially 

PDA should give greater priority to projects concerning the balancing 

sectors but that other sectors depending on the same technologies should 

not be entirely ignored. Then in Section 5 we proposed number cf pro­

grammes which PDA could follow in particular sectors. However it was 

not possible to establish the priorities of our proposals as these would 

depend on a number of factors outside the scope of this study. It was 

left therefore to PDA itself to analyse these faotors at the beginning 

of its operations and to define its own programme of work on the basis 

of our proposals and results of its own ivestigntions.

Since staff requirement reflect the character of work performed Table

7.1. was prepared to describe the way PDA’s operations could be expected 

to develop.

As preparation of the work programme will be the first task of the Autho­

rity,Product Development, Commercial Services and the Data Bank will 

have to bo staffed early to assemble information needed, by the management
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| Managing Director 1 1 i
secretary : 1 i

Product Development

chief 1 1 i
engineers 3 6 6

technicians O b
secretaries 1 X

Innovation Assistance

chief 1 1 j.
evaluation engineers 2 2

evaluation assistants - 2

contract engineers 1 i
contract assistants X
secretaries 1 2 2

Technology Advisory Services

chief 1 i
data bank officers 1 1 i
data bank assistants 3 3 6

secretaries 1

<
1 i

Commercial Services

chief 1 i
marketing officers 3 3 X
marketing assistants X X X
sales officer
sales assistants X
secretaries 1 2 2

Administration

accountant 1 i
legal officer 1 i
personnel officer 1 1 1

public relations officer 1 1 1

secretaries

-

1 2 2

X -  i n d i c a t e  s t a f f i n g  but nnrr- d Ic.tabl* Tibet :
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to make the programme decisions. Presence of a senior officer in

the Innovation Assistance department will also be needed early to prepare 

estimates of the size of funds PDA will need for its risk sharing invest­

ments and to assist the Managing Director with the

related negotiations. In the Admir.istraticn department puhlic Relations 

officer will bo required early in the project to make the availability 

of PDA's services and their character widely known.

To estimate the size of PDA's operations in tin: second -and subsequent 

years is more difficult since much will depend on th > shape of the work 

programme agreed during the first year. However activities of the Prod­

uct Development department can be expected to double in the second year 

since the development laboratories and the workshops should become opera­

tional. With the technical facility established,applications for assis­

tance should start coming in during this year ar.d therefore Innovation 

Assistance department shot-3• i bc.com fully staffed. ..ith the Data Bank 

well advanced by then rd 1 - p ivi.s-ry f .vvi.c.s .->nd Commercial Services 

should become availa! be tc the clioni-s. increased supoort from Adminis­

tration will also be needed in the second year.

Assuming that PDA's policies and pr..grajreno o f w>ii. w ill ha ready in the 

first year question of its risk cup it e. will h-ave to b- settled eax-’y 

in the second year to allow the risk star lag ooerationa to s ta r t. The 

funds could be obtained fret national budget e ith er at a grant or on 

the basis of agreed borrowing capacity. Initial sum between Drs (1900)

100 and 200 million will probably be- needed.
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As for further growth in th^ third y c i r it can only be assumed that the 

growth would be mainly in the Product Development and Innovation Assistance 

departments since they will be the main pillars on which the whole con­

cept of FDA will rest.

Estimate of operational costs based on the f-regoir.r. description will be 

found in Appendix G.

7.4. Hellenic Technology Centre

Hellenic Technology Centre (HTC) was established by decree of the chair­

man of Scientific and Research Agency of the Ministry of Coordination in 

January 1980 for the purpose of promoting product design capacity of the 

Greek industry. Its aim is therefore identical h the purpose of the 

proposed Product Development Authority and coul/ fill its role. However 

before this could happen the concepts of HTC’s c ations would need to 

be modified in at least five important points.

The first point which would require reconaideration concerns the choice 

of industrial sectors through which assistance should be channelled.

While there is identity of views between PDA and HTC concepts that pre­

cision engineering and electronics are k-.-y technologies needed for future 

progress of Greek industry the plan proposed by the Centre to strengthen 

them through encourage-ment of aeronautical engineering and through design 

of sophisticated electronic hardware such as flight simulators ignores 

both the immediate needs of the Greek industry and the limitations of its 

capability to absorb now technology. The concept was obvious­

ly conceived with the eye on long term high technology achievements but
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the stated approach fails t recr.gni?« tb-. nc oi fur -'re a industry t

able to  walk before K- Ini aM-. t run. Such - ver irr.H t L 'ur. programme would

inevitably lead t, dis 0.; Inta'i«. ntc an; via a a . On ah.. ; o- r hand the FT;-

concept --o' :i pro: aces " ,. : r  oh an ; r 1— thr-ugh onccurare-

inert o f  balancing in iu-v r : -: ¿nd: '.conus-~ aur au pr-'-Suets of intermediate

technology is aiming at machine th.- industrv f walk while leaving the

question o f run:;in.;; too 1... de a lt with ir. the future w’ -an the walking stage

was accemplis i,*_d. Mrr-. -vor apart :rom precision engineering and electronics 

PDA approach als-- provides for strengthening of plastic technology which 

was shewn by this study to be also essential fer future industrial growth. 

The HTC does not include plastics sector in its programme.

Absence cf financial invclvoment in projects of its clients to share their

risks of innovation in :;econd point where- the concept of the Centre falls

short cf practical neccia; cf Greek industry. Experience cf industrial

devoiopment authori ties in other countries shows that the risk sharing

facility is often more important than help with technical problems. In

fact ir. some industriali.sed countries risk ‘charing is the only form of

assistance offered. I f its avai labi li tv is important in the: industrials-

ed countries it Is -.von more important in Greece where manufacturers have' 

still to learn the imp-.r banco of investment in technology let alone in in­

novative technologv. In the PDA concept risk sharing assistance is there­

fore seen an equally important function as the technical assistance itself 

and ffTC’s structure would have to incorporate this facility if it was to 

fill PDA’s role.



Delivery of assistar.cc- provided by the Centre is planned through designing 

products at its facilities for production by manufacturers at their plants. 

This is likely to be counterproductive since it will lead to designs ex­

pensive to make and to early loss of reputation of the Centre. The nature 

of modern design work and rhe narrow margins between profitable and unprofi­

table production methods requires that cost effective product can be designed 

only if the designer/design team works in the plant concerned. For this 

reason PDA concept of delivery of its assistance is based on making the 

manufacturers receiving assistance first t" <-stiMi«h "r up-date 

their own development facilities where the joint teams will then carry out 

the design work in close proximity of the production facility for which the 

product is to be designed. PDA's own technical facilities ar-. intended to 

provide only back-up service.

Also the overcentralised concept of administrative structure of the Centre 

as outlined in the promulgating decree would need rece.isidcring before HTC 

could fill the function of the Authority. Because of the wide range of ex­

pertise needed for „ucoessful delivery of assistance of the kind described 

in this report, organisation charged with the task must operate on the basis 

of delegated responsibility and decentralised decision making to ensure ope­

rational flexibility and to attract staff of adequate calibre. Management 

concept of the Centro as descr ifced in the decree carries traditional stamps 

of Greek government bureaucracy and would neod to be considerably changed 

before the functions of the Centro and th ■ “,m.-.rity could merge.
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Finally the proposed location of the Centre in remote rural setting with 

no easy access from industrial areas is going to detract from its effective­

ness. If industrial development facility is really intended to be of prac­

tical benefit to the industry it must be located within easy reach of enter­

prises. Since almost 50?- of the Greek industry is in the Athens-Piraeus

urban area the new facility must also bo located there. If however inter*,

ests of presonncl working at the facility are put before the interests of the

industry then remote rural setting as proposed for the Centre is of course

attractive.
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S. CONCLUSIONS AND RECOMMENDATIONS

8.1. In i t s  prej-.nt state : industry is Vor y vuin-r 1  v. • Competition

from fo r  e i  rn it.anuf  acturer s î irvd t.T fu l l  EEd ttit_‘rib-^rshiips wi l l r son. y;

of Greek industri à  .-¡tout r: ' * :-ri ;us r isk  ~ i tj: ir*T T'Ut. ■ f  buci m ss. only

a l i t t l e  ov-.-r 3Ô0 can hi. rc ■ '* S T  - Ti S Ti -1 b dy sr.f- • •

8.2. Four factors arc th--- main c:use - f  w^.-kr a am- 1y ie ok >f ind ige-

nous technology, imbalanco ■Of 1:VblStri StrUC f:ur-: , I- ,-w h v i  c .,f equity in

business and outdated m.-n nt concepts. i : achieve improvement change

of attitudes in industry and innovation o f industrial structure are needed.

I

I

I

I

I

8.3. For dvVcl'..ptn>.nt r f  indigenous technology, industry W ill have to  US-; 

imported technology ncre c rea t iv e ly  in the future than hitherto- . t uture 

licencing agreements should bo n* ¿otia tod  on b ;Sio of techn ical cooperation 

rather than si".;. L. transfers o f manufacturing inform ation. Imported tochr... - 

lcgy w i l l  remain an important source "f know~h -vr , however.

8.1*. To correct the i~d. 'Lance of in du stria l s 

on skills in pr.-cicjo-, • naine-rir.r ar.-.i in plan 

gies need to bo c-nccurng- 1 ' n a pra r i f y  i> v 'o  

packaging industry arc! industrial cor.tr*. Is. ar<- 

dovelopm._nt to n«,.-1 that purpose.

rue Pure, sectors d-.p.-ndend 

: c ao. I e lec tron ic  technolc- 

Machivv construction , 

r  ro -i.-ra- -nd>'<! lo r  accelerated

8.5. Financial r.tructur- -.f -..nf-rprio " will lev..- to change in favour of 

greater equity : artici;o *-j-n in business te cr- at- adequate financial base- 

needed to cop.'• with gr.-o+er capi tal  requirements • -f technologically more, 

sophisticate-1 pr -duc^s.
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8.6. New manage:;-, nt techniques together with more dynamic approach to 

business are n-.echd to increase productivity . f resources and to generate 

adequate income for re-invcstsivnt in do-sign and production cf technologi­

cally mere advance;! products.

8.7. Current cutlook of financial institutions and their conditions for 

industrial loans set .an effective harrier to technological advancement

of industry. New criteria for granting loans to technology oriented in­

dustries are needed. Assistance available- through ETVA and ETEVA is not 

effective for this purpose.

8.8. Infrastructural facilities are inadequate. In particular, facilities 

for sharing financial risks of innovation found in all industrialised 

countries are missing in Greece altogether. Nor does the infrastructure 

offer any f orm of technical assistance to innovative entrepreneurs. New 

authority is therefor■' needed to fill the gap.

8.8. Recently promulgated "Hellenic Techn; logy Centro" could become the 

new infrastructural facility providing that its terms of reference arc mo­

dified and enlarged. Failing that, Product Development Authority proposed 

in this report should he ■ stsblished.

8.10. Apart from r r t tblishing now infrastructural authority, the Govern­

ment should use public procurements t... stimulate development of original 

technology in Greece to a grentc’ -.xtent than in the past. The Government 

should also use various prestigious schemes to promote penetration of 

technology and improvement of quality of Greek industrial products. The 

Government must also .ndeavour to create, -tmoophereof greater industrial 

confidence'. Without such confidence- innovation is not possible.
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A V F E N D I X C

C . PERFORMANCE OF SELECTEE SECTORS

C.l. General

Table C.l. was produced to study the quality of industrial management 

in Greece. As the data relate also to the performance of the industry 

itself the table provided also useful in formation for wider considera­

tions cf the ’’sport. Although useful the information remains however 

outside the mai. stream cf the argument and dees net fit ir the 

structure cf the rer.crt. As however it was felt that because cf its 

general character the information would b< of interest to sene readers 

it was therefore included in the document in the form of this appendix. 

The discussion of the sectors is arranged in the order of their rating 

derived on the basis of the tabulated parameters.

Starting with the most efficient s< ctor, Basic Metals, the technical­

ly oriented parameters give a picture of a well equipped ana well run 

industry. Low rating of financial stability stands therefore in a 

sharp contrast with high values of ether parameters which, indicate 

professional management of good qualitv. The situation suggests 

therefore problems rffinancial structure of Greek eco­

nomy rather than lack of prudence on tbs part cf management are the 

likely cause of this w akrr.ss -is indeed seems confirmed by the low 

ratings cf this narair...t-'r throughout the. sectors. The exceptionally 

high rating of production rreth'ds sorts to reflect tee modernity of

Greek plants in comparison with ties plants in Britain where r> tcllurgic- 
0-ai industry haŝ /ieng-.r tradition and correspondingly older plants.
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The conspicuously hip’:: utilisation cf 70'ant 1:, the case of Ketal Products 

which ranks second,needs to bo considered together with lew ratings 

of plant qualit" and quality of methods cf production. The combi­

nation suggests that the- sector is concerned mainly with production cf 

lew tochnclogv products made in larre quantities. Business appears 

however well managed as indicated bv above average pr- ductivitv of 

both labour and capital, gcooi salesmanship and second highest profits 

in the sample.

The Plastics sector scorn similar to metal products in sc far that it 

appears tc consist of plante equipped for lr.w technology products but 

well run tc produce .70cd profits anr. at 'reck standards, f . c d  return 

on capital. Beth labour productivity and salesmanship arc above ave­

rage. Financial strength and stability are hcv/ovar low.

Rating cf Chemicals at only 4% .above the Greek av* ra- seems unexpect­

edly low as heavy industry is usually erectt.d to perform above na­

tional norm in countries with only 'rt ir.du.'tri il hisT^ry. ncwvvcr, 

explanation can probably be f'und in compcsitier. of this sector. H.;«vy 

chemicals account in Greeсо for only' s' me u.'.'y < f it." size, the re.о r 

being a broad spectrum, of small una undcruquij ; light incur-trio, г of 

indifferent efficiency, ir.clu'ina 0 substantial tererntayo 01 firms 

concerned with only packaging of imported products. Presence of thf se 

labour intensive op-.ration", may lair. low ratings of productl-'itv of 

labour and methods -f r.reduction end ontomive oal's performance. It 

would seem tc accour:! alone i'r ,.ow rating of the. quality of plant 

which for heavy chemicals should be sy: stmti aiiy ' î hes- than indicated
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by the table. There does r.ct seer, t be a satisfactory explanation of 

the lev ratine of profitability of the rector .

Food Processing art-ears to h-. finer ciallv post «¡r. »tab’.a Sector and there 

for most vulnerable from oorrpetitivts • roc cures. Wit a plants equipped 

for lower quality pr:.ducts end wear. saiestHr.ship , t.;c sector seems to 

be poorly placed to tare adventira cf new markets which nhcuxd beccir*. 

available to it through Greek membership oi the K: C. however, reason­

ably good ui> lio aticn of pjar.t indicates an adequate home rr,aides t which 

should give it a base from which tc embark on ir.cdo mis aticn of plant 

and improvements of products.

Beverages chew a strange r-i xtuir of it vs or and highest ratings in the 

sample. The. picture is i rubonly c r-ri cue its tor tec hv exceptional.!-'/ 

high level of automatic:, cf a.-; British csvera/e industry or. one hand 

and the significance on wine production in Gr-_oee w«5 oh h3S no parallel 

in Britain cn the ctnor.

Superficially r-il'uati '-..r, .♦ ' ; • r ;v-

shows to finaild -j 1 Gtr-r;,/tfi r

-aireve averar-: rlli d i ] r“il: to V.fcii.1 b.' ̂ 1

ever, it is s‘.¿¿‘fi I'i'idi- r In arc.

high long term sorrow;!nps■ ¿arid tr.

are not cons arable sin-- ' :r k d

infcrrMTim c•: Vo - r: re+ >■■■ ia d1 i.'T t r

bt: P eor-ly TJTl as ir.-li cat _d L’\

i is ation of r.aar. ts , B art-. ;.r;

hr-To-- .q. arc rood. The table 

: tic. -.SOf 1-.. , ( IP.r cieij. vtaoili ty 

•,C. (.let ur examination hev-

strenp:-. is haceq on ex cep T: on ally 

'r;,o-- -jr,-’ British ; rant . ■■ arâ -v 

;.r.olu<>. rpiptuiIdinp while Iritis'. 

•;rlv. In f .cl prcoucti. n t-. ema tc.

lev; productivity '•! labour and Cu­

vet f’.e WelSt in the 0 Stf I‘ . High

I

ii
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rating of salc-s performance su'd : rcfit-icl iity could indi cate rood bu­

siness management but in view cf tie peer a rf c man ce or. . reduction 

side, business success is t m b  at I-/ due to tin. sellers nature cf the 

Greek market and high urines cf vehicles in Greece. High debt to­

gether with the very lev ; reductive.ty of caiital arid relatively high 

profitability suggest that factors other than industrial production 

distort the picture cf financial performance. The causa was found ir. 

financial involvement cf manufacturers in ¡.. tailing of their products 

which is necessary because cf absence cf customer credit facilities 

in Greece.

Electrical sector .is shewn in the table as returning negative profit.

The reason seems the high percentage of consumer goods in the output 

of the sector and the ccnseouent heavy involvement of manufacturers 

in retail trade. Unlike in the case of r.ctcr industry, bank borrowings 

are not available on the ear-.: seal.' and hence greater tree sure n cash, 

flow and financial porf^rr-ence. On the technical side the sector 

is third best equipped in the country and seems to be well inn. Beth 

labeur productivity and salesmanship ar* above the are ok average. Lev/ 

loading of plants is probably result cf in-built overcapacity rather 

than due to ineut management.

The largest of the Greek industrial scoters, textiles, comes surprising
of/ly lew m  the classafication tax. le. This is inspit.. /: ts well equippe d 

plants and good level rf technology. Its overall p-.rfcrmer.ce is severe 

ly degraded by the. financial parameters among which: the stability and 

the productivity of investment are a linos t the worst in t.ln sample. Thi
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weakness will cause serious problems to many companies when textile 

imports from developing countries roach the Greek market under the 

conditions of EEC membership. Better salesmanship and improved pro­

ductivity of labour will hu required if thu Sector is to achieve a 

competitive position in the- EEC environment. Although the- involve­

ment of manufacturers in retail trade nc doubt contributes tc low 

financial performance, excessive vertical structuring cf the mills 

probably plays the. main role however.

Plants in the Machinery sector appear rather ill equipped but skill­

fully even though net intensively used. The reason is probably the 

pattern of production dominated by manufacture of single items rather 

than problems of technical management which seems of an average quali­

ty in the Greek circumstances. On the business side management 

appears weak however. Profitability and productivity of capital are 

very poor and salesmanship, appears inadequate.



A  P P E N  D I X  D

D. VULNERABILITY OF SECTORS

It was argued in the main text of the report that the combined effect of

the lack o f management adaptability and original technology w ill force a

tions. To obtain sen« measure of magnitude of this risk Table 2.3 was con­

structed to show to what extend individual sectors may be affected, 
to construct the table, effects o f both factors were fir s t  estimated separately 
and the plots were made on an arbitrary but identical scale. The graphs in

Table 2.3. were then obtained by geometric addition.

of the two sets of plots.

Several assumptions were nade at the outset. First it was assumed that lack
management

adaptability in hace of new competition will be the main cause of mana-

can be broadly related to the size of 

a company Since The problem would be most sever-- for the well

established middle size companies wrur> traditionally management is a family 

affair. Both larror and smaller companies were thought to be more flexible 

because larger com,panie:; aro likely to bo run by trained professionals and 

smaller companies arc run by individuals often well informed and trained.

effect of competitive presures than either smaller or larger companies 

because their markets are of the size likely to- of interest to foreign 

manufacturers and their resources ire generally inadequate to initiate rapid 

innovative c; unt-.measures, Markets of the. smaller compari - os were thought

sizo company wouli
It was also thought that the middle

to be loss vulnerable becauct of their local character and because the 
larger manufacturers were thought to possess means of effective defence



On the basis of these assumptions medium size manufacturers were taken 

to be the high risk sector. Of the remaining twc croups the larger 

manufacturers were considered to be at low risk and the risk of smal­

ler manufacturers was considered tc be somewhere between lew and high.

The boundaries between the three groups 'were set at 10 to 50 employees 

for small, SO to 250 employees for medium and ever 250 oiq loyees for 

large manufacturers. Companies employing less than 10 persons wtre 

considered irrelevant for the purpose of the study.

As for the technology related vulnerability it was assumed that com­

panies with some technical connections abroad will be in a stronger 

position than those without it and therefore they were considered as 

low risk and high risk sectors respectively.

Almost 1500 companies published in the ICAP Uirectory of Greek Com­

panies were analysed by these criteria and the results were ed in 

summarised in Tables D.1. and D.2.



A P P E N D I X  E

E. ADVANCED TECHNOLOGIES - WOFLD VIEW

The mechanisn of technological advanc-n^rit is an interplay between a pull 

of market forces and a push of scientific work. Most of the new discoveries 

are made because changed life conditions create a market pull for new 

products which cannot be satisfied by the existing technologies. Then 

once a discovery is made scientific inertia carries the process further 

bringing about refinements which push additional products on the market 

where competitive forces create a further pull on technology. Closed loop 

of technology advancement is thus set.

The state of modern industry is the result of a continuous flow of such 

discoveries some of which have had a more profound impact than others.

Steam and combustion engines, electricity, invention of the thermionic 

valve and more recently the electronic solid state device can be seen as 

threakbold discoveries which changed the face of industry at the time 

and set it on new course. Of these threasholds solid state technology 

seems to be the most farreaching element changing the character of virtually 

all branches of industry and itself undergoing continuous and dramatic 

changes all the time-. In its latest form, the microelectronic chip, man 

has the most powerful industrial tool ever created. Obviously therefore 

microelectronics must be the main consideration when analysing world 

technology trends.

Technological change in microelectronics will continue in the coming 

decade along two parallel lines namely, the efficiency of signal 

handling components from which modern electronic equipment is made will
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continue to increase and new functional applications --.-ill continue to be

found in the traditional electronic systems as well ; m ever increasing 

number of product: of other industries.

In the component area progress will continue to increase the packing 

density of signal handling elements with the consequent further decrease 

in the cost per unit function. This in turn, will generate further advance 

in design of higher performance systems both in the traditional electronic 

fields as well as in systems serving other industries. In particular 

conceptual advances in man-machine interface equipment can be expected to 

bring about significant advances in man-machine integration affecting 

engineering concepts in all sectors of industry. The progress will be 

further accelerated by full impact of fibre-optics which will Bature 

during the period under re view bringing a new dimens ion! and flexibility 

to the signal power and thus creating new device possibilities yet to be 

explored.

In the system design the main feature of the'’ coming years will be 

further progress in the intergration of communication and information 

systems into a single family of services with a profound effect on many 

traditional practices in business and personal life. Thus systems providing 

rapid access under microcomputer control to central data banks and electronic 

files via intelligent terminals interconnected by high capacity transmission 

systems will eliminate much of the present day paper work generated in the 

offices of business and public administration. Electronic mail will start 

changing, the nature of postal services and newspapers electronically 

available via domestic television set will begin to change the present role



become household control centres in the com: years, Controls of property

protection equipment .already increasingly found in households will be ao- 

’ — to the functions of the centres as demand for protection equipment 

increases with further destabilisation of society. Equipment for programming 

of domestic activities and for controls of the environment will also be 

added to make the control centre a normal household service unit on par 

with kitchens and bathrooms.

With the recent introduction cf viewdata Service,further extension of the 

entertainment centre can be visualised to incorporate communication 

facilities and to extend the function of the centre into an information 

handling area. Concepts of the domestic entertainment/information 

centre and the remote *work atjhome terminals will merge with a profound 

effect on further development of office hardware.

In parallel with electronic household equipment new person oriented 

devices will be created by the microelectronic technology. The pocket 

calculator and the electronic watch will be joined by such items as an 

electronic health harness for in-house monitoring and automatic transmission 

of personal medical data tn preventative medicine data banks, new diagnostic 

and therapeutical equipment will be added to the tools of conventional 

medicine etCj etc.

As with all advanced technologies, advancement of electronic technology 

owes the main impetus to its progress to military requirements. It would 

be impractical to wish tc discuss here the impact which this aspect may 

have during the coming years. It is, obvious however that any technological- 

activity generated for military reasons in say laser technology, propagation



devices and similar items will only further enhance tne changes discussed 

above.

Apart from microelectronics '..njor thrust of technological change can be 

expected in technologies connected with production and conservation cf 

materials and energy. Rising costs of energy and materials and demand 

for higher performance of products will be the main forces driving the 

process.

Taking the materials connected technologies first the pressure for higher 

performance mateiials will continue? to come as bofore from the high technology 

areas like jet propulsion,space programmes and electronics but pressures will 

also be created by the changed conditions of the world economy bringing 
demand for materials cf greater durability and butter forming characteristics. 

Thus the motor industry and the consumer goods manufacturers will need up­

graded materials to meet new demand for products whi-h will have longer 

economic life and will use less energy during their production and their

functional life. In the plastics industry for example, higher performance
!materials '..ill be needed to improve-? feedstock-yields to compensate for the
»

rising costs of oil and the construction industry will need new Insulating 

materials to allow better control o c energy consumption in the building.

Exhaustion of deposits and political pricing will make? a continued use of 

some traditional materials uneconomic and substitutes will be needed to 

replace them. Therefir? new process-a will be developed to allow economic 

exploitation of deposits which so far w.re impractical to work on account 

of their limited size or the peculiar properties o f  the raw materials.
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Also new possible uses of common raw materials in plentiful supply will 

be explored and new technologies will be developed for recycling cf waste.

Intensive technological activity can be expected in the areas of non-oil 

energy sources. Technologies concerned with novel methods of exploitation 

of coal deposits will be pursued as long term projects. Work on the 

environmental aspects of nuclear power can be expected to continue with 

the view of obtaining medium term results.

Practical results in the field of secondary energy sources will be sought 

in the short term. In particular, efficiency of flat panel solar heating 

systems will be increased through use of bettor materials and improved 

system design. Efficiency of the photovoltaic cell will be improved and 

experimental installations built. Improved designs of the tilting blade 

wind turbine and of horizontal axle aeregenerators will be perfected into 

economically feasablo supplementary electricity sources. Work on biomass 

techniques will intensify. Biogas digester is likely to reach the point of 

becoming a recognised source of secondary power in rural environments.

Viable processes will be developed for conversion of vegetable oils in 

diesel fuel and agricultural crops as petrol substitutes. Work will also 

continue on tidal mills and floating wave power convertors aiming at 

practical results in a more distant future.

Work on energy conservation techniques will complement the progress of 

energy exploitation technologies. Much will be drne in the heat management 

area leading to new design concepts, new types of hardware and new insulating 

materials. In turn building construction also be affected by the new
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concepts. In some industries where in the past econ .ies of energy were 

sacrificed to the convenience cf production current products will need to 

be redesigned and factories prematurly re-equipped under the future heat 

management programmes. The plastics industry will be particularly 

affected.

So far industrial progress has been based on applications of physical 

sciences. It is possible to foresee h wover that in the future need will 

arise for industrial systems bas*..d on exploitation cf biological ie renewable 

resurces and that the present day experiments of genetic engineering and work 

on call propagation will lead to creation of practical now technologies yet 

not defined. The next decade may see the* early tangible results of this 

basic research.

The progress of hardware based technologies so far described will be matched 

by software developments needed to make proper usa of the intelligent and 

semi-intelligent machines which the hardware technology will

produce.



91
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F. DATA BANK

Information is at the root of every innovation. As the main theme of this 

report is industrial innovation, sources of industrial information available 

in Greece came under scrutiny during the study and it was concluded rhat the 

scope and availability cf information will have to increase in future if the 

needed innovations were to be realized. It was felt therefore that an infor­

mation centre should be created where trends of technological change in the 

world and its effect on industrial development at large would be monitored 

and information gathered on the basis of which recommendations of this study 

could be realistically implemented. Since it was also recommended that the 

implementation should be the responsibility of new purposely created infra­

structural authority, clearly the centre should be situated within its 

structure as one of its departments. It was envisaged that the centre should 

be organised as a bank of data on innovative products launched in industrial

countries and reported in business press and that the stored information 

should be arranged for easy retrieval.

Problems of adequate information flow were anticipated at the beginning of 

the project and establishment of the bank within the project was planned from 

the start. It was planned to establish the rudiments cf the bank in KJt’PE 

with the view of transfering it later to the authority entrusted with imple­

mentation of the recomendation of the project. The plan unfortunately proved 

impractical because of the limitations of available resources and initial 

problems with development of an appropriate methodology. Ultimately, data 

of only few selected sectors were processed to serve the immediate needs of
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the study. The method which was eventual*/ developed ana used has shown 

itself entirely practical and effective and should be used ir. future to 

establish the bank when resources become available.

The taethod is based on information contain«.-.'. in nearly 20.000 cuttings from 

the Technical Page of Financial Times which the consultant collected for 

his professional records over the past 10 years. The Page which appears 

daily consists of reports ~n n<-;W technologically advanced products and as 

the paper aims at broadest readership among businessmen regardless of their 

technical orientation the reports cover the r.tire spectrum of technologies.

The products are reported under over 180 classified headings and for the 

purpose of the data bank it was first decided to reduce the number by bunching 

together- reports oriented towards same : r  related markets, rerardess of thoir 

original classification. By this approach, market and technology linkages 

were established c»r.d the headings reduced to about one t .rd. Then within 

every new heading individual reports were classified by their market and 

technological information and arranged on three digit basis in techno-logy 

and market oriented groups. Ultimately frequencies of reporting within 

every group were noted and interpreted as indicators of trends.

Reports were further classified by secondary technrlogics to complete the 

picture of skills needed for development of specific industrial sectors. 

Finally, particulars of the innovative manufacturers referred to in the reports 

were recorded in their respective three digit groups as potential sources 

of technology which could he contacted, in future by Greek manufacturers.
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Information comprised in the fork and arranged by the described method would 

serve all aspects of industrial development ranging from formulation of in­

dustrial policies by the Government and business strategies by entrepreneurs 

to selection of potential licensers abroad and definition of vocational 

training programmes at home.

To arrange the information in the bank for quick access, the data wu?e recorded 

on specially designed cards. Sample item on Textile Machinery will be found 

in the annex to this appendix. The data in the sample indicate that in recent 

years technological development in this sector concentrated on machinery for 

making fabrics and on equipment to control quality of products (see 'Catego­

ries' cards). Within these two groups (see 'Systems') m^st of technical de­

velopment took place in construction of finishing machinery (C.5.) and in­

troduction of devices for control of quality of performance (D.2.). Within 

these areas, data further indicates that proofing (C.5,1.) and printing 

(C.5.2.) techniques and that equipment for control of knitting machinery 

(D.2.1.) are undergoing the most rapid change. Together 'Product' and 

'Technology' cards indicate; that advanced know-how in precision engineering 

and good expertise in chemical and electronic engineering are needed to take 

advantage of the identified trends.

Finally, the last card ('Sources of Technologies') informs that, for expample 

in ring trame spinning (A.1.1.), three firms in England and one in West Germa­

ny have recently released information on improvements to their products and 

that they could be potential sources of up-to-date technology.

Instead of using cards, the data could be stored in computer memory. The bank 

has sufficiently large base to justify it. Additional coding needed to retrieve 

information against inquiries could be derived simply by extending the three 

digit code of the card index t :■ five digits and routines could be devised for 

technology rel ¡teal cross referencing which would give the bank additional power 

and usefuln- so.



Sample of Data Bank Item

TEXTILE MACHINERY



E X T I L E
MACHINERY

I

FOR COHSIDCRATIO:, BY GR'iiiK I ’ iBoB'i'RY

1. Add-on o^uignont for continous control of gualfi2_°f ~

- knitting
- Weaving
- printing
-  dye :i ng

2. Modern!nation of nn'-"i tnach iner^

Priority of machine categories to bo determinod from 
the results of interviews

IJOTFi: Modernisation nioano reconditioning and addition
of qualiity control facility.
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:x t i l e
M A C H IN E R Y

F R E Q U E N C Y  OF R EPO R TS

CATEGORIES 71 72 73 74 75 76 77 78 79 80 81 82 83 TOTAL

Yarn production 1 1 1 1 3 2 7 16

Fibre production 1 2 2 1 3 2 11

Fabr'c production 7 2 11 2 2 10 4 52

Quality control 2 9 6 3 3 5 27

Design aids 1 2 3 6
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I X T l L E
M A C H I N E R Y

F R E Q U E N C Y  OF R E PO R T S

SYSTEMS 71 72 73 74 75 76
77

78 79 80 81 82 83 TOTAL

A -  YARN PRODUCTION

S pin n in g 1 1 1 1 1 5 10

Raw materia ls
handling 1 1 2

Yarn f in ish ing 2 2 4

B -  F I B R E  PRODUCTION

Fi nishi ng 1 1 • 1 2 5

Prod uction 1 1 1 1 2 6

C -  FABRI C PRODUCTION

Weari ng 2 2 2 6

Carpet making 2 2 1 2 1 8

Fringe techniques 1 3 1 1 6

K ni 11 i n g 1 1 2

> Fabric finishing 3 9 8 1 3 7 22
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XT! LE
M A C H I N E R Y

F R E Q U E N C Y  OF REPORTS

S Y S T E M S 71 72 73 7A 75 76 77 78 79 80 81
— —  
82 I 83 TOTAL

D -  QUALITY CONTROL

Machinery
updating

1 2 ! 3

Machine
control 2 9 6 2 2 3

________
2 A

- E -D E S IG N  AIDS

Computer aid 1 2 3 I
____ I____ ____
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XTi LE
M A C H IN E R Y

F R E Q U E N C Y  OF REPORTS

PRODUCTS 71 72 73 74 75 76 77 70 79 80 81 82 83 TOTAL

A - S P I N N I N G

Ring f ram e 1 3 4

Open frame 1 1 1 3

Wind ing 1 1 2

i Aerodynamic 1 1

A 2 - RAW MATERI ALS HANDLI NG

Co t t o n 1 ! 1

Wool 1 1

A 3 - Y A R N  F I N I S H I N G

i
! Drying

!
1 !l 2

—

1|
3

i Textu r ing  ¡1 
__> ii_____ ___

! i i
i____1___

1
________

P
R

O
D

U
C

TS



I
T E X T I L E

MACHINERY

FREQUENCY OF REPORTS

PRODUCTS 71 72 73 7A 75 76 77 78 79 80 81 82 83 TOTAL

C.5 - FABRI C FI NI SHI  NG

1 P ro o f in g 1 1 1 1 1 2 7

2 P r i n t i n g 1 1 A 1 7

3 Dy ei n g 2 1 2 5

A Drying 1 1 2

5 Va ri ou s 2 1 2 1 6

D 2 - MONITORING / CONTROL

1 K ni tti  ng 2 3 3 2 10

2 Spinning 3 1 A

3 Weari ng 2 1 2 5

A Dyei ng 1 1 2

5 Tuft ing 2 2

6 Testing 1 1
i



£XTILE
M A C H I N E R Y

FREQUENCY OF REPORTS

TECHNOLOGIES H M в H M В

Fibre technology 59 X

Precis ion engineering 59 X

Chemical engineering 34 X

Elec tron ics 17 X

Computer software 9 X

Printing techniques 7 X

Ceramics 1 X

Opti cs 1 X

H - high 
medium 

B- basic
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SOURCES OF TECHNOLOGIES P age 1 o f  5

A.1.1. Pyrene, Ridgeway, Iver, Bucks SLO SJJ, England, Tel:(735) 651812
Monsanto,10 Victoria Street, London SW1H QNQ,England,Tel:(1) 222-5678
Degussa, Postfach 2644, D-6000 Frankfurt 1, West Germany
RJ Hamer,Miles Road, Mitcham,Surrey CP.4 3YB,England,Tel:(l) 648-2064

A.1.2. Prodorite, Eagle Works, Wednesbury, West Midlands, England,
Tel: (21) 556-1821

Marubeni-Komatsu, Padgets Lane, Reditch, Worcs B98 ORT, England 
Le Carbone-Lorraine, BP 31, rue Jean Jaures 92231»Gennevilliers,France

A.1.3. T Goldsmith, Initial House, 150 Field End Road, Eastcote, Middlesex,
England, Tel: (1) 868-1331

A. 1.4. KnitMesh, KnitMesh House, Sanderstead Station Approach, South
Croydon, Surrey CR2 OYY, England, Tel: (1) 657-0921

Johnson Matthey, Orchard Road, Royston, Herts, England,Tel:(763)44161
Max Murray, P0 Box 56, Hightt, Victoria 3190, Australia
FJ Edwards, Islington Park Street, London N1, England

A. 2.1. Ect.
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RESOURCE REQUIREMENTS 
PRODUCT DEVELOPMENT AUTHORITY

A P P E N D I X  G

1st Year 

Personnel

1 Managing director Drs (.1930) 2,000,000

2 Department chiefs 3,000,000
3 Development engineers 3,600,000
4 Senior technical officers 4,000,000
4 Junior technical officers 2,800,000
1 Public relations officer 1 ,200,000

6 Secretaries 2,400,000
1 Driver/handyman 350,000

Drs (1980) 19,350,000

Equipment

Office furniture 1,500,000
6 Typewriters, 6 calculators 
1 Copier, 1 Car 1,600,000

3,100,000

Operating costs

Rental (450 m2) 1,500,000
Heating etc. 750,000
Subscriptions 500,000,
Travel 1 ,200,000

Car costs 300,000

IIItItUIIIIIIItItIIIIIIIIIIIIliIIIIIIIIII 4,250,000
26,700,000

15% contingency
1st Year total Drs. (1980)

4,000,000

30,700,000
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2nd_Year

Personnel

1 Managing director Drs (1980) 2,000,000

4 Department chiefs 6,000,000

n/ Development engineers 8,400,000
6 Senior technical officers 6,000,000

6 Junior technical officers 4,200,000
6 Technicians 3,000,000
1 PR/personnel officer 1 ,200,000

1 Accouiitant/legal officer 1 ,200,000

8 Secretaries 3,200,000
1 Dr iver/handyman 350,000

Drs (1980) 35,850,000

Equipment

Additional furniture 
3 Typewriters, 3 Calculators

Operating costs

Rental (900m^)
Heating etc.
Subscription 
Travel 
Car costs

1,500,000 
lA30f ooo

1,800,000

3.000. 000 
1,500,000
650.000

2 .000. 000

300.000
7,450,000
44,800,000

15% contingency 7,000,000
20 0,000,000

2nd Year total Drs 251,800,000 
(1980)

Risk capital



List of Contacts

ORGANIZATIONS

MINISTRY OF COORDINATION 

KEPE

CHAMBER OF COMMERCE AND INDUSTRY

ETVA

ETEVA

BANK OF GREECE (Monetary Committee)

FEDERATION OF GREEK INDUSTRY

FEDERATION OF INDUSTRIES OF NORTHERN 
GREECE

ELKEPA

SCIENTIFIC R. and D. AGENCY (YEET)

HELLENIC TECHNOLOGY CENTRE 

HELLENIC INVESTMENT COMPANY S.S.

ICAP - HELLAS

P.A. MANAGEMENT CONSULTANTS 
Ltd.(London)

SCIENCE POLICY RESEARCH UNIT
SUSSEX UNIVERSITY - BRIGHTON

PERSONS INTERVIEWED 

E. Lemonias

R. Theocharis (General Director)
K. Nikolaou

L. D. Efraimoglou

E. Tsamtsakis 

J. Heliopoulos 

J. Vahaviolos 

D. Kyriazis

F. Kazazis

Prof. G.Yannopoylos (President) 
D. Spentzas 
D. Kodonas
G. S. Argyropoulos (Director)
M. Koroyannakis

D. Avaneas 

J.G. Georganas 

Mrs A, Magriotis

J.W. Cooke

Prof. C, Freeman
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ORGANIZATIONS FERSCNS INTERVIEWED

BRITISH MINISTRY OF INDUSTRY-LONDON J. Solomon

ALFA - LAVAL K. Smka

AMSTEL S.A. J. Moraitis

ANASTASSIADIS S.A. V.K. Anastassiadis

AFOSTOLIDES S.A. A. Bousgolitis

BROWN BOVERI NOFMELEC S.A. p. Mahler 
M. Lekakis 
T. Valasselis

COOPER S.A. E. Lascos 
D. Mikroudis

DART HELLAS S.A. J. Papadakis

E.B.E.H. S.A. A. Kyprirtis

ETMA S.A. C. Sitmalides

FYROGENIS S.A. C. Fyrogenis

GABRIEL S.A. L. Tsakiris

HELARCO S.A. G. VarfiB
E. Tsingopoulos

HELLIHIKI TECHNIKI S.A. Mr. Golemis 
Mr. Stambolis

KHM-DAMIGOS S.A. Mr. Damigos 
K. Hadjiyossis 
D. Hassapidis

NAMCO S.A. G. Kondogouris 
L. Vamvakas
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ORGANIZATIONS PERSONS INTERRIEWED

N.and M. PETZETAKIS S.A. M. Fotzatakis

P.D. PAPOUTSANIS S.A. N. Kessissorlou

PAFAELIDES S.A. (Mrs) RafaelidfaS

STEYR S.A. G. Astrinides 
C. Christofcrides

VEM S.A. H . Platymessis

VIOMETALCO S.A. D. Grigoriadis
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Tabla D.1.* Urala of U +  Yf Mmim— »♦ itoteMllto

3S0TCM HIGH US LOV IIS mumiiTaf»

luaber of 
Coapaaiea

$ of Total 
Output

Mtaber of 
Coupaniee

fl of Total 
Output

lösbar of 
Coapaaiea

ft of Total 
Output

Food PiooNaini 104 39 30 35 217 26
kma|H 17 27 10 63 46 10
ItttllH 154 40 66 51 97 9
PlftOtiOS 72 47 12 30 131 23
Chaoleale 63 27 19 61 74 12
Basio Matala 6 4 9 96 0 0
letal Pnlwta.anoKoEiaary 49 47 6 14 105 39
Kleotrieal Iqalpaaot 52 34 17 47 81 19
Motor Induatxy 10 37 9 32 26 31

Total Saapla 527 34 178 45 777 19

Tabla D.2.1 lu l l  of

HOB MTgr
.

um us

I«abar of 
Coapaalaa

fl of Total 
Output

ladbar of 
Coapaalaa

fl of Total 
Output

Fbod Froeaaalnf 334 90 18 10
Bavarafoa 61 65 12 35
Taxtllaa 298 75 21 25
Plaatios 171 62 42 38
Cbauleala 96 40 68 60
Saale Matale 7 55 8 45
Matal Produatp

and HobiMijr 134 61 36 39
Klaetrloal Iqulpaeot 99 37 58 63
Motor Induatry 35 33 11 67

Total Saapla 1235 57 274 43




